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Destiny's Child was an American girl group formed in Houston, Texas, in 1990. Its final lineup comprised Beyoncé, Kelly Rowland, and Michelle Williams. Known for their vocal harmonies, stage performances, and themes of female empowerment, Destiny's Child is regarded as one of the most influential girl groups in popular music. Integral to the girl group resurgence of the 1990s, they are credited with helping shape the sound of contemporary R&B and contributing to the emergence of rap-singing.


The group began their musical career as Girl's Tyme. After years of limited success, the original quartet—Beyoncé, Rowland, LaTavia Roberson, and LeToya Luckett—were signed to Columbia Records in 1996 as Destiny's Child, gaining recognition with the single "No, No, No". They then released their best-selling second album, The Writing's on the Wall (1999), which spawned the US Billboard Hot 100 number-one singles "Bills, Bills, Bills" and "Say My Name". Despite critical and commercial success, the group was plagued by internal conflict and legal turmoil, as Roberson and Luckett attempted to split from the group's manager, Mathew Knowles, due to his favoritism of his daughter Beyoncé and Rowland, who had lived with the family in her youth.


In early 2000, both Roberson and Luckett were replaced by Williams and Farrah Franklin; Franklin quit after a few months, leaving the group as a trio. The group's third album, Survivor (2001), drew on the internal conflicts and lineup changes, yielding the US number-one singles "Independent Women" and "Bootylicious". After releasing the Christmas album 8 Days of Christmas (2001), Destiny's Child announced a hiatus so that each member could pursue a solo career. They reunited to release their fifth and final album, Destiny Fulfilled (2004), which produced the US top-three singles "Lose My Breath" and "Soldier".


Since the group officially disbanded in 2006, Beyoncé, Rowland, and Williams have reunited several times, including at the 2013 Super Bowl halftime show, the 2018 Coachella festival, and the final show of the Cowboy Carter Tour (2025). Destiny's Child is one of the best-selling girl groups in history, with estimated sales of over 60million records. The group received many accolades, including three Grammy Awards, eleven Billboard Music Awards, five American Music Awards, two MTV Video Music Awards, and a star on the Hollywood Walk of Fame. Billboard named the final lineup of Destiny's Child one of the greatest musical trios of all time.


History


1990–1997: Early beginnings and Girl's Tyme

In 1990, Beyoncé met LaTavia Roberson while auditioning for an all-girl entertainment group. Based in Houston, Texas, they joined a group that performed rap and dance routines on the city's talent show circuit. Kelly Rowland, who lived in Beyoncé's house at the time, joined them in 1992. Originally named Girl's Tyme, they were eventually reduced to six members, including Támar Davis and sisters Nikki and Nina Taylor. R&B producer Arne Frager flew to Houston to see the group and later brought them to the Record Plant in Northern California, focusing particularly on Beyoncé's vocals, because he believed she had strong personality and vocal ability. Hoping to secure the group a major record deal, Frager's strategy was to debut them on Star Search, then the biggest talent show on national television. They lost the competition, because, in Beyoncé's opinion, they chose the wrong type of song—they were rapping instead of singing.


After the group's defeat, Beyoncé's father, Mathew Knowles, began voluntarily managing them. He reduced the lineup to four members, removing Davis and the Taylor sisters, and adding LeToya Luckett in 1993. Aside from spending time at their church in Houston, Girl's Tyme practiced in their backyards and at Headliners Salon, owned by Beyoncé's mother, Tina Knowles. They tested routines in the salon—then located on Montrose Boulevard—sometimes even collecting tips from customers, who would also critique their performances. During the school year, the group performed at local events, and when summer arrived, Mathew set up a "boot camp" to train them in dance and vocal performance. After intensive preparation, they began opening for established R&B acts such as SWV, Dru Hill, and Immature. Tina designed the group's stage outfits. Over the early years of their career, Girl's Tyme went through several name changes, becoming Somethin' Fresh, Cliché, the Dolls, Borderline, and Destiny. Under the name Destiny, the group signed with Elektra Records, but they were dropped several months later before releasing an album.
 




We got the word destiny out of the Bible, but we couldn't trademark the name, so we added child, which is like a rebirth of destiny.



—Beyoncé speaking on the name of Destiny's Child




The pursuit of a record deal placed strain on the Knowles family; in 1995, Mathew resigned from his job as a medical equipment salesman, cutting the family's income in half, and Beyoncé's parents temporarily separated due to the resulting pressure. In 1996, the group adopted the name Destiny's Child, based upon a passage in the Book of Isaiah. Mathew helped negotiate a record deal with Columbia Records at the urging of Columbia scout Teresa LaBarbera Whites, and the group signed with the label that same year. Before signing with Columbia, they had recorded several tracks in Oakland, California, produced by D'wayne Wiggins of Tony! Toni! Toné!. Their major label debut song, "Killing Time", was selected for the soundtrack of the film Men in Black (1997).


1997–2000: The Writing's on the Wall and lineup changes

On October 27, 1997, Destiny's Child released their debut single, titled "No, No, No". The song became their first major hit, peaking at number three on the US Billboard Hot 100 chart and atop the Hot R&B/Hip-Hop Songs chart. "No, No, No" preceded their debut studio album, Destiny's Child, which was released on February 17, 1998. The album is an R&B and neo soul set, and its production was handled by a range of producers, including Wiggins, Jermaine Dupri, Wyclef Jean, and Corey Rooney. Destiny's Child peaked at number sixty-seven on the Billboard 200 and number fourteen on the Top R&B/Hip-Hop Albums chart. The album's second single, "With Me", failed to replicate the success of "No, No, No". Beyoncé considered Destiny's Child successful, but not huge, claiming that it was "too mature" for the group at the time.


In 1998, the group's single "Get on the Bus" was included in the soundtrack of the romantic drama Why Do Fools Fall in Love, and they later made a guest appearance in an episode of the sitcom Smart Guy. For their second studio album, Destiny's Child sought to transition from the neo-soul-influenced sound of their debut, enlisting an almost entirely different array of collaborators, including Kevin "She'kspere" Briggs, Kandi Burruss, Missy Elliott, Rodney Jerkins, and LaShawn Daniels. The lead single, "Bills, Bills, Bills", was released on May 31, 1999, and became Destiny's Child's first song to peak at number one on the Billboard Hot 100. The resulting album, The Writing's on the Wall, was released in the US on July 27, 1999, to critical acclaim.
 

[image: Williams performing into a microphone]Michelle Williams (pictured) and Farrah Franklin joined the group as replacements for Luckett and Roberson.

In December 1999, Luckett and Roberson attempted to split from Mathew, alleging that he kept a disproportionate share of the group's profits and unfairly favored Beyoncé and Rowland. Although they did not intend to leave the group, they discovered that two new members had been added when the video for "Say My Name", the third single from The Writing's on the Wall, premiered in February 2000. Before the video aired, Beyoncé announced on TRL that Luckett and Roberson had left the group. They were replaced by Michelle Williams—formerly a backup singer for Monica—and Farrah Franklin, an aspiring singer and actress. After working with Monica, Williams was introduced to Destiny's Child by a choreographer friend and was flown to Houston, where she stayed with the Knowles family.


On March 21, 2000, Roberson and Luckett filed a lawsuit against Mathew Knowles and their former bandmates, alleging breach of partnership and fiduciary duties. Five months after joining, Franklin left Destiny's Child. The remaining members stated that her departure was due to missed promotional appearances and concerts, and Williams later said that Franklin struggled with the stress. Franklin explained that she left because of the negativity surrounding the group's internal conflict and her lack of influence in decision-making. Toward the end of 2000, Roberson and Luckett dropped the portion of their lawsuit targeting Beyoncé and Rowland in exchange for a settlement, though they continued legal action against Mathew.


As part of the agreement, both parties were prohibited from speaking publicly about one another. Roberson and Luckett went on to form another girl group, but they eventually left that project. The heightened publicity largely fueled Destiny's Child's success, helping them become a major pop-culture phenomenon. In 2000, "Say My Name" spent three consecutive weeks at the top of the Billboard Hot 100, and the fourth single, "Jumpin', Jumpin'", peaked at number three. The Writing's on the Wall went on to sell over eightmillion copies in the US, earning an eightfold platinum certification from the RIAA. Worldwide, it has since sold over 13million copies, becoming one of the best-selling R&B albums of all time. The album spurred their career and introducing them to a wider audience. Around this time, Destiny's Child also joined Britney Spears as a special guest on one date of her (You Drive Me) Crazy Tour and was the opening act for Christina Aguilera in Concert.


2000–2003: Survivor, subsequent releases, hiatus, and solo projects

[image: Beyoncé in a black top, photographed looking directly at the camera]Beyoncé took on a larger creative role when developing Survivor (2001), co-writing and co-producing almost the entire album.

At the 2001 Billboard Music Awards, Destiny's Child won several accolades, including Artist of the Year and Duo/Group of the Year. At the 43rd Annual Grammy Awards, the group won two awards for "Say My Name": Best R&B Vocal Performance by a Duo or Group and Best R&B Song. "Independent Women Part I" was released on August 29, 2000, as both the lead single and theme song for the soundtrack to the film Charlie's Angels (2000). It topped the Billboard Hot 100 for eleven consecutive weeks—from November 2000 to January 2001—becoming Destiny's Child's longest-running number one. "Independent Women Part I" was included on the group's third studio album, titled Survivor.
 

Beyoncé took on a larger creative role on Survivor, co-producing and co-writing nearly the entire album. In the US, Survivor was released on May 1, 2001, to generally positive reviews. It debuted at number one on the Billboard 200, selling 663,000 copies in its first week. The lead single, "Survivor", preceded the album's release by three months and peaked at number two on the Billboard Hot 100. "Bootylicious", the second single from the album, spent two weeks atop the chart. "Survivor" was interpreted by some as a commentary on the group's internal turmoil, though Beyoncé denied that it targeted any former members. Roberson and Luckett nevertheless viewed the song as violating the parties' non-disparagement agreement and filed another lawsuit against Destiny's Child and Sony Music shortly after the release of This Is the Remix (2002). All remaining litigation was settled in June 2002. By 2004, Survivor had sold over 10 million copies worldwide.


In the aftermath of the September 11 attacks, Destiny's Child canceled a planned European tour and performed at the Concert for New York City, a benefit concert for survivors. On October 30, 2001, the group released the holiday album 8 Days of Christmas, featuring both versions of several traditional Christmas songs as well as original songs. In late 2000, Destiny's Child announced a hiatus to allow each member to pursue individual projects, including solo albums. In 2002, Williams released her debut solo album, Heart to Yours, a contemporary gospel set that topped the Billboard Top Gospel Albums chart. Rowland collaborated with Nelly on "Dilemma", which topped the Billboard Hot 100 and won the two a Grammy Award. That year, Beyoncé co-starred with Mike Myers in the box-office success Austin Powers in Goldmember and recorded her first solo single, "Work It Out", for the film's soundtrack. Rowland's debut solo album, Simply Deep, was released in September 2002, reaching number one on the UK Albums Chart.


[image: Solange performing into a microphone]Solange, who had performed and recorded songs with the group, was rumored to join the reunion, but it was later confirmed as a public reaction test.

Rowland made her feature-film debut in the horror crossover Freddy vs. Jason (2003), while Beyoncé filmed The Fighting Temptations (2003) and appeared as a featured vocalist on her then-boyfriend Jay-Z's top-five single "'03 Bonnie & Clyde" (2002). Beyoncé's debut solo album, Dangerously in Love, was the most commercially successful by any of the three Destiny's Child members who released solo projects at the time. Released in 2003, it debuted at number one on the Billboard 200 and produced the US number-one singles "Crazy in Love" and "Baby Boy", as well as the top-five songs "Me, Myself and I" and "Naughty Girl". Dangerously in Love earned Beyoncé five Grammy Awards, tying three previous performers for the record for the most Grammys won in one night by a female artist. In November 2003, Williams appeared on Broadway as Aida and released her second gospel album, Do You Know, two months later.


In June 2003, Mathew announced that Destiny's Child would expand back to a quartet with the addition of Beyoncé's younger sister, Solange. Destiny's Child had previously recorded songs with Solange and performed with her when she temporarily replaced Rowland after she broke her toes during a performance. Mathew stated, however, that the idea was used to test public reaction. In August 2003, Beyoncé confirmed that her sister would not be joining the group and instead promoted Solange's debut album, Solo Star, released in January 2003.


2003–2005: Destiny Fulfilled and #1's

Three years after the hiatus, the members of Destiny's Child reunited to record their fifth and final studio album, Destiny Fulfilled. Its themes delve into the different conversations the trio had during recording, the songs being tied together by interrelated concepts. All three members contributed to the songwriting on most of the album's material and each served as an executive producer. Released on November 15, 2004, Destiny Fulfilled peaked at number two on the Billboard 200 with 497,000 copies sold that week. Four singles were issued from the album: "Lose My Breath", "Soldier", "Cater 2 U", and "Girl"; the first two peaked at number three on the Billboard Hot 100. "Soldier" and "Cater 2 U" were certified platinum by the RIAA in 2006. Despite its mixed critical reception, the album garnered five Grammy Award nominations, including Best Contemporary R&B Album.


[image: Members of the group each dressed in colorful costumes—red, yellow, and purple. They are performing a dance routine under stage lighting, with a shiny backdrop behind them.]The final lineup of Destiny's Child performing during their 2005 Destiny Fulfilled... and Lovin' It concert tour

To promote the album, Destiny's Child launched the worldwide Destiny Fulfilled... and Lovin' It Tour. On June 11, 2005, during their performance at the Palau Sant Jordi in Barcelona, Spain, the group announced to the audience of 16,000 that they intended to formally disband at the tour's conclusion. Beyoncé later explained that the album title Destiny Fulfilled was deliberate, indicating that the decision to separate had already been made during the album's creation. While working on the project, the members agreed to end their fourteen-year run as a group to pursue their individual ambitions, agreeing that their destinies had already been fulfilled. The group communicated their decision in a letter sent to MTV, stating: "After a lot of discussions and some deep soul searching, we realized that our current tour has given us the opportunity to leave Destiny's Child on a high note".


Destiny's Child released their first greatest hits compilation, #1's, on October 25, 2005. Debuting atop the Billboard 200, the album features several of their most successful songs, including the chart-topping "Bills, Bills, Bills", "Say My Name", "Independent Women Part I", and "Bootylicious". Three new tracks were recorded for the project, among them "Stand Up for Love", created as the theme song for World Children's Day—an annual global effort aimed at raising awareness and funds for children's causes—and "Check on It", which Beyoncé recorded for the soundtrack of the film The Pink Panther (2006). Destiny's Child participated as global ambassadors for the 2005 program of World Children's Day, lending their voices and public support. Despite the album's title, only five of the sixteen tracks had topped either the Billboard Hot 100, leading Billboard's Keith Caulfield to describe the title as "a marketing angle". MTV journalist Chris Harris wrote that the collection "lives up to its name".


2006–present: Disbandment and aftermath

Destiny's Child reunited for a farewell performance at the 2006 NBA All-Star Game on February 19, 2006, in Houston, Texas. A few days later, the group delivered their final televised performance at the Fashion Rocks benefit concert in New York. After their formal disbandment, all three members resumed their solo careers, each achieving varying degrees of success. Beyoncé, Rowland, and Williams continued to collaborate on one another's projects through guest features, music video appearances, and live performances. Rowland and Williams—along with Beyoncé's sister Solange—appeared in the music video for Beyoncé's 2007 single "Get Me Bodied". On June 26, 2007, the group briefly reunited at the BET Awards, where Beyoncé performed "Get Me Bodied" with Williams and Solange as her backup dancers; following the performance, she introduced Rowland, who performed her single "Like This" with Eve.


On September 2, 2007, during the Los Angeles stop of the Beyoncé Experience tour, Beyoncé sang a snippet of "Survivor" with Rowland and Williams, after which they sang "Happy Birthday" to her. In 2008, Beyoncé recorded a cover of Billy Joel's "Honesty" for the compilation Mathew Knowles & Music World Present Vol.1: Love Destiny, released to commemorate the group's tenth anniversary. Rowland made a cameo appearance in Beyoncé's music video for "Party" (2011). In 2012, the group released their third compilation album, Playlist: The Very Best of Destiny's Child, to commemorate the fifteenth anniversary of their formation. Their fourth compilation, Love Songs, was released on January 29, 2013, and featured a newly recorded track, "Nuclear", produced by Pharrell Williams and marking Destiny's Child's first original song in eight years. The following month, Rowland and Williams joined Beyoncé as special guests during her Super Bowl XLVII halftime show, where they performed "Bootylicious", "Independent Women", and Beyoncé's "Single Ladies (Put a Ring on It)".


The group released Video Anthology, a video album containing sixteen of their music videos, in the US in June 2013. Beyoncé and Williams were later featured on Rowland's song "You Changed" from her fourth solo album, Talk a Good Game (2013). That same year, Rowland and Williams made cameo appearances in Beyoncé's music videos for "Superpower" and "Grown Woman", both from her fifth solo studio album, Beyoncé (2013). In June 2014, Williams released the single "Say Yes", featuring Beyoncé and Rowland. They reunited again for Beyoncé's Coachella headline performance in April 2018, which was later released as the Homecoming documentary and live album. The group also reunited for the closing night of Beyoncé's Cowboy Carter Tour in July 2025.


Artistry

Musical style and themes

Destiny's Child primarily recorded R&B material, with works that incorporated elements of hip hop, dance, and pop. In the group's original lineup, Beyoncé was the lead vocalist, Rowland was the second lead vocalist, Luckett took on soprano parts, and Roberson sang alto. Beyoncé continued as the primary lead vocalist in the final trio lineup, though Rowland and Williams also alternated lead vocals on many tracks. The group frequently harmonized, particularly on ballads, with each member typically taking a verse and joining together on the chorus. On their album Survivor, all three members sang lead on most tracks. In most of the songs from Destiny Fulfilled, the verses are divided into three sections, with Beyoncé singing first, followed by Rowland, then Williams; the three harmonize together during the choruses.


Members of Destiny's Child cited R&B music artists such as Janet Jackson, En Vogue, and TLC as some of their key influences. The New York Times's Ann Powers described their music as "fresh and emotional", deeming their mixes the "best", their samples the "savviest", and their beats the "most happening". Jon Pareles, writing for the same publication, said that a defining sound of the group is "the way [their] melodies jump in and out of double-time. Above brittle, syncopated rhythm tracks, quickly articulated verses alternate with smoother choruses". In 2001, Beyoncé said: "Everybody is a part of the music[...] everybody is singing lead on every song, and it's so great—because now Destiny's Child is at the point vocally and mentally that it should be at." The group explored themes like women's empowerment in songs such as "Independent Women" and "Survivor", but have also been criticized for the anti-feminist message of songs like "Cater 2 U" and "Nasty Girl".


Survivor features themes interpreted as addressing the group's internal conflicts. The lyrics of the title track—particularly the lines "I'm not gonna blast you on the radio... I'm not gonna lie on you or your family... I'm not gonna hate you in the magazine"—prompted Roberson and Luckett to file a lawsuit, alleging that the song violated the non-disparagement terms of their earlier settlement. In response, Beyoncé explained: "The lyrics to the single 'Survivor' are Destiny's Child's story because we've been through a lot... We went through our drama with the members... Any complications we've had in our 10-year period of time have made us closer and tighter and better." Another track, "Fancy", which includes the lyrics "You always tried to compete with me, girl... find your own identity", was interpreted by Entertainment Weekly critic David Browne as another response to the legal dispute.


Public image

[image: Black-and-white photo of Diana Ross with a somewhat awkward smile]Diana Ross (pictured), lead singer of The Supremes, to whom Beyoncé was compared
Destiny's Child were frequently compared to the Supremes, a 1960s American female vocal group, and Beyoncé was often likened to its frontwoman, Diana Ross; Beyoncé has rejected the comparison. The comparison was popularized when she portrayed Deena Jones—the lead singer of the Dreams, a group modeled on the Supremes—in the 2006 film adaptation of the 1981 Broadway musical Dreamgirls. As Beyoncé took on a large role during the creation of Survivor, Gil Kaufman of MTV News stated that "it became clear that Beyoncé was emerging as [Destiny Child]'s unequivocal musical leader and public face". Her extensive creative influence led to the album being regarded as "very much her work" by Browne. Lola Ogunnaike, writing for The New York Times, said that the longstanding industry perception "that Destiny's Child was little more than a launching pad for Beyoncé Knowles' inevitable solo career".


Following the release of Beyoncé's debut solo album Dangerously in Love (2003), speculation grew that Destiny's Child might disband, as each member had achieved individual success and was pursuing separate projects. Observers drew parallels to Justin Timberlake, who did not return to NSYNC after the success of his solo debut Justified (2002). Rowland refuted the breakup rumors in 2004, confirming that the group had reunited in the studio. The members maintained that their reunion was inevitable and that their close bond had kept them unified. Margeaux Watson, arts editor at Suede magazine, suggested that Beyoncé "does not want to appear disloyal to her former partners", characterizing her return to the group as "a charitable one". Beyoncé's mother, Tina, authored the 2002 book Destiny's Style: Bootylicious Fashion, Beauty and Lifestyle Secrets From Destiny's Child, an account of how fashion influenced Destiny's Child's success.


 Legacy and recognition


[image: A red star with "DESTINY'S CHILD" written on the front]Destiny's Child's star on the Hollywood Walk of Fame
Destiny's Child has sold more than 60 million records worldwide, making them one of the best-selling girl groups of all time. Following the group's disbandment, MTV News writer James Montgomery said that "they have left a fairly sizable legacy behind" as "one of the best-selling female pop vocal groups in history". Billboard declared that Destiny's Child were "defined by a combination of feisty female empowerment anthems, killer dance moves and an enviable fashion sense", while Essence stated that they "set trends with their harmonious music and cutting-edge style".


In 2015, Dazed's Daisy Jones wrote that the group made a significant impact on R&B, stating: "Without a hint of rose tint, Destiny's Child legitimately transformed the sound of R&B forever[...] their distinct influence can be found peppered all over today's pop landscape". In an article for The Cut, Nicole Marrow argued that R&B in the 1990s and early 2000s "was virtually redefined by the success of powerhouse performers like[...] Destiny's Child, who preached a powerful litany of embracing womanhood and celebrating individuality". Writing for Pitchfork, Katherine St. Asaph noticed how Destiny's Child largely influenced the resurgence of girl groups similar to the Supremes in the early-to-mid-1990s:


There is no better microcosm of what happened to Top 40 music between 1993 and 1999 than this. Bands like the Star Search winner were buried in a landfill of post-grunge, while R&B groups built out from soul and quiet storm to create a sound innovative enough to earn the "futuristic" label almost everything got in that pre-Y2K time. This bore itself out in the revival in the early-to-mid-'90s of excellent girl groups vaguely in the Supremes mold—TLC, En Vogue, SWV—but it would be Destiny's Child who would become their true successors.



Destiny's Child won three Grammy Awards, eleven Billboard Music Awards, five American Music Awards, and two MTV Video Music Awards. On March 28, 2006, they became the 2,035th recipient of a star on the Hollywood Walk of Fame. Destiny's Child's final trio lineup has been regarded as the group's most definitive and successful. "Independent Women" was acknowledged by the Guinness World Records as the longest-running number-one song on the Billboard Hot 100 by a girl group. Rolling Stone included their single "Say My Name" in its list of the "500 Greatest Songs of All Time" and their album The Writing's on the Wall amongst the "500 Greatest Albums of All Time". In 2012, VH1 featured Destiny's Child on its "100 Greatest Women in Music" list.


The term "bootylicious"—a portmanteau of booty and delicious—was popularized by Destiny's Child's single of the same name and was subsequently added to the Oxford English Dictionary in 2006. During the 2000s, the term was also frequently applied to Beyoncé in reference to her curvaceous figure. Destiny's Child was honored at the 2005 World Music Awards as the World's Best-Selling Female Group of All Time; the show featured a seventeen-minute tribute performance by Patti LaBelle, Usher, Babyface, Rihanna, Amerie, and Teairra Mari. Billboard named them one of the greatest musical trios of all time and ranked them as the third most successful girl group in chart history, behind TLC and the Supremes. The magazine ranked Destiny's Child at number seventeen on its list of the "Top 100 Women Artists of the 21st Century" (2025).
 

Destiny's Child has been cited as a musical influence or source of inspiration by several musical acts, such as Rihanna, Lady Gaga, Meghan Trainor, Fifth Harmony, Little Mix, Girls Aloud, Haim, Katy B, and RichGirl. Ciara said that she was motivated to pursue a music career after watching the group perform on television. Ariana Grande has similarly identified Destiny's Child as one of her primary vocal inspirations, stating that their music helped her discover her vocal range and "learned about harmonies[,] runs and ad-libs". Trainor has said that her 2016 single "No" was influenced by the late-1990s and early-2000s sounds of artists including Destiny's Child. Fifth Harmony has named Destiny's Child as their biggest inspiration, paying homage to the group with a medley of "Say My Name", "Independent Women", "Bootylicious", and "Survivor" on the television program Greatest Hits.


Discography



	Destiny's Child (1998)

	The Writing's on the Wall (1999)

	Survivor (2001)

	8 Days of Christmas (2001)

	Destiny Fulfilled (2004)



Members

Final members

	Beyoncé – vocals (1990–2006, 2013, 2018, 2025)

	Kelly Rowland – vocals (1992–2006, 2013, 2018, 2025)

	Michelle Williams – vocals (2000–2006, 2013, 2018, 2025)



Former members

	LaTavia Roberson – vocals (1990–2000)

	Támar Davis – vocals (1990–1993)

	Nina Taylor – vocals (1990–1993)

	Nikki Taylor – vocals (1990–1993)

	LeToya Luckett – vocals (1993–2000)

	Farrah Franklin – vocals (2000)



Timeline




Tours

	Headlining


	Destiny's Child World Tour (2002)

	Destiny Fulfilled... and Lovin' It (2005)



	Co-headlining


	Total Request Live Tour (with 3LW, Dream, Jessica Simpson, City High, Eve and Nelly with the St. Lunatics) (2001)



	Opening act


	SWV World Tour (opened for SWV) (1996)

	Evolution Tour (opened for Boyz II Men) (1998)

	FanMail Tour (opened for TLC) (1999)

	Introducing IMx Tour (opened for IMx) (2000)

	Christina Aguilera in Concert (opened for Christina Aguilera) (2000)

	(You Drive Me) Crazy Tour (opened for Britney Spears for one show) (2000)
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Cardinal-nephew

en.wikipedia.org · Cardinal appointed by a papal relative · Featured Jul 7


Pietro Ottoboni (1667–1740), the last holder of the post of cardinal-nephew, painted by Francesco Trevisani

A cardinal-nephew (Latin: cardinalis nepos; Italian: cardinale nipote; Spanish: valido de su tío; Portuguese: cardeal-sobrinho; French: prince de fortune) was a cardinal elevated by a pope who was that cardinal's relative. The practice of creating cardinal-nephews originated in the Middle Ages and reached its apex during the 16th and 17th centuries. The last cardinal-nephew was named in 1689, and the practice was abolished in 1692. The word nepotism originally referred specifically to this practice when it appeared in the English language about 1669. From the middle of the Avignon Papacy (1309–1377) until Pope Innocent XII's anti-nepotism bull (a papal charter) Romanum decet pontificem (1692), a pope without a cardinal-nephew was the exception to the rule. Every Renaissance pope who created cardinals appointed a relative to the College of Cardinals, and the nephew was the most common choice.


The institution of the cardinal-nephew evolved over seven centuries, tracking developments in the history of the papacy and the styles of individual popes. From 1566 until 1692, a cardinal-nephew held the curial office of the Superintendent of the Ecclesiastical State, known as the Cardinal Nephew, and thus the terms are sometimes used interchangeably. The curial office of the Cardinal Nephew as well as the institution of the cardinal-nephew declined as the power of the Cardinal Secretary of State increased and the temporal power of popes decreased in the 17th and 18th centuries.


The list of cardinal-nephews includes at least fifteen, and possibly as many as nineteen, who became pope themselves (Gregory IX, Alexander IV, Adrian V, Gregory XI, Boniface IX, Innocent VII, Eugene IV, Paul II, Alexander VI, Pius III, Julius II, Leo X, Clement VII, Benedict XIII, and Pius VII; perhaps also John XIX and Benedict IX, if they were really promoted cardinals; as well as Innocent III and Benedict XII, if in fact they were related to their elevators); one antipope (John XXIII); and two or three saints (Charles Borromeo, Guarinus of Palestrina, and perhaps Anselm of Lucca, if he was really a cardinal).


History


Before 1566

The Avignon Papacy (1309–1377) produced an unprecedented number of cardinal-nephews.

The creation of cardinal-nephews predates the hierarchical preeminence of cardinals within the Roman Catholic Church, which grew out of the 1059 decree of Pope Nicholas II, In nomine Domini, which established cardinal bishops as the sole electors of the pope, with the consent of cardinal deacons and cardinal priests. The first known cardinal-nephew is Lottario (Latin: Loctarius), seniore, cousin of Pope Benedict VIII (1012–1024), elected circa 1015. Benedict VIII also elevated his brother Giovanni (the future Pope John XIX) and his cousin Teofilatto (the future Pope Benedict IX) as cardinal-deacons. The first known cardinal-nephew after 1059 is Anselm of Lucca, the nephew or brother of Pope Alexander II (1061–1073), although until the end of the 12th century the majority of the alleged cases of such appointments are dubious, either because the relationship between the pope and cardinal is not proven, or because the cardinalate of the papal kinsman is uncertain. However, it is beyond doubt that the promotions of papal relatives to the College of Cardinals were common in the 13th century.


According to historian John Bargrave, "by the Council of Bazill, Session 21, the number of cardinals was not to be above 24, and not any nephew of the Pope or of any cardinal was to be of that number. (Session 23.)"



Pope Paul III with his cardinal-nephew Alessandro Farnese (left) and his other grandson, Ottavio Farnese, Duke of Parma (right)


Ranuccio Farnese was made cardinal by Paul III at the age of 15.






Pope Clement VI (1342–1352) created more cardinal-nephews than any other pontiff, including six on September 20, 1342, the greatest number of cardinal-nephews elevated at one time. The capitulation of the 1464 papal conclave limited the pope it elected (Pope Paul II) to appointing one cardinal-nephew, along with other conditions designed to increase the power of the College of Cardinals and reduce the pope's ability to dilute that power.


The Fifth Council of the Lateran declared in 1514 that the care of relatives was to be commended, and the creation of cardinal-nephews was often recommended or justified based on the need to care for indigent family members. A cardinal-nephew could usually expect profitable appointments; for example, Alessandro Farnese, cardinal-nephew of Pope Paul III (1534–1549), held 64 benefices simultaneously in addition to the vice-chancellorship.


Pope Paul IV (1555–1559), in his old age, was said to have "fallen almost completely under the cardinal-nephew's influence"; Paul IV's cardinal-nephew, Carlo Carafa, was accused in August 1558 by a Theatine of seducing a Roman noblewoman, Plautila de' Massimi, who had come into possession of an inordinate amount of money and jewelry, but the accusations were dismissed by the pontiff. Saint Charles Borromeo, cardinal-nephew of Pope Pius IV (1559–1565), had ensured the subordination of the secretarius intimus to the Cardinal Nephew, which came to be sometimes known as the secretarius maior. Pius IV was notorious for nepotism: between 1561 and 1565 he transferred more than 350,000 scudi to his relatives.


1566–1692

Pope Pius V created the curial office of the Cardinal Nephew on March 14, 1566.
Following the Council of Trent (1563), Pope Pius V (1566–1572) drew up the terms for the office of the Superintendent of the Ecclesiastical State, who was to handle the temporal affairs of the Papal States and the foreign relations of the Holy See. After abortively attempting to divide the duties of the Superintendent among four non-familial cardinals, Pius V acceded to the urgings of the College of Cardinals and his Spanish ambassador, and appointed his grandnephew, Michele Bonelli, as Superintendent, demarcating his duties with a papal bull of March 14, 1566. However, Pius V relentlessly avoided delegating any real autonomous power to Bonelli.


The Cardinal Nephew (also called cardinale padrone or Secretarius Papae et superintendens status ecclesiasticæ: "Superintendent of the Ecclesiastical State", Italian: Sopraintendente dello Stato Ecclesiastico) was an official legate of the Roman Curia, approximately equivalent to the Cardinal Secretary of State, which absorbed its functions after the office of Cardinal Nephew was abolished in 1692. The office has been likened by historians to a "prime minister", "alter ego", or "vice-pope". The Cardinal Nephew was generally among a pope's first cardinal creations, and his creature was traditionally accompanied by a salute from the guns of Castel Sant'Angelo.


Following the Avignon Papacy, the Cardinal Nephew was responsible for the spiritual and temporal governance of the Comtat Venaissin, where the Avignon Popes had resided; in 1475, Pope Sixtus IV raised the Diocese of Avignon to the rank of an archbishopric, to the benefit of his nephew Giuliano della Rovere.


Pope Innocent X named the son, nephew, and cousin of his sister-in-law Olimpia Maidalchini to the curial office of the Cardinal Nephew.

The terms of the office of Cardinal Nephew were established by a papal brief developed and refined by Pius V's successors to Paul V (1605–1621). The Cardinal Nephew was also the correspondence liaison for all papal nuncios and gubernatorial legates, and the prefect for two congregations: the Consulta and the Congregazione del Buon Governo. The Cardinal Nephew was also the captain-general of the papal army and a "channel through which flowed benefices one way and gold the other".


However, these formal functions only came into force during the pontificates of unusually weak popes; most Cardinal Nephews were the de facto rubber stamp of the pontiff himself.


Although Pope Leo XI (1605) died before he was able to elevate his nephew, Roberto Ubaldini, Ubaldini was elevated by Leo XI's successor, Pope Paul V, in 1615.


Some historians consider Scipione Borghese, cardinal-nephew to Pope Paul V, to be the "prototypical representative" of a cardinal-nephew, unlike those before him, created to "provide for and oversee the permanent social and economic ascent of the reigning papal family into the ranks of the high Roman aristocracy". For example, in 1616, 24 of the 30 abbeys belonging to Borghese were rented out, a practice the Council of Trent had attempted to eliminate. A thorough financial analysis of Borghese's cardinalate by Volker Reinhardt (based on a series of extant account books) examines the strategies Borghese used to build up wealth during his uncle's pontificate and non-ecclesiastical assets before his uncle's death, which Volker considers to be exemplary of Baroque papal families. It is estimated that Paul V Borghese had transferred to his family approximately 4% of the total income of the Holy See during his pontificate. Borghese's personal revenues in 1610 were 153,000 scudi compared to the mere 4,900 scudi that constituted his entire family's income in 1592.


Pope Gregory XIV (1590–1591) began the practice of creating cardinal-nephews whose formal appointment coincided de facto with their nomination, and was thus separate from the ordinal process for creating cardinals, and when he fell ill, he authorized his cardinal-nephew, Paolo Emilio Sfondrato, to use the Fiat ut petitur, a power which was later diminished at the urging of the college. Paul V issued a motu proprio on April 30, 1618, formally bestowing on his cardinal-nephew the same authority Pope Clement VIII had given to Pietro Aldobrandini, beginning what historian Laurain-Portemer calls "l'age classique'" of nepotism.


Pope Gregory XV with his Cardinal Nephew of unprecedented income and authority, Ludovico Ludovisi, known as il cardinale padrone

Pope Gregory XV's (1621–1623) cardinal-nephew, Ludovico Ludovisi, the first cardinal-nephew known as il cardinale padrone ("the Cardinal boss"), accumulated a vast array of benefices: the bishopric of Bologna, 23 abbeys, the directorship of the Apostolic Signatura, as well as the offices of the vice-chancellor and high-chamberlain, and was able to have most of them redistributed among 17 of his kinsmen upon his death. These benefices and offices netted Ludovisi more than 200,000 scudi annually, and he is considered to have exercised "more unlimited authority" than any previous cardinal-nephew. Notably, cardinal-nephews were allowed to create facultas testandi to will the rewards of their benefices to secular family members. Gregory XV's successor, Urban VIII (1623–1644) convened two special committees of theologians, both of whom endorsed this practice.


As Fabio Chigi, I had a family. As Alexander VII I have none. You won't find my name anywhere in the baptismal registers of Siena.

—Pope Alexander VII, 1655, who appointed two cardinal-nephews in 1657




Not all Cardinal Nephews were cardinal-nephews in the strictest sense. In fact, papal historian Valérie Pirie considers not having a nephew a "tremendous asset for a would-be Pope" as it left the position open for an ally cardinal. For example, Pope Clement X gave the office to Cardinal Paoluzzi-Altieri, whose nephew had recently married Laura Caterina Altieri, the sole heiress of Clement X's family. Many historians consider Olimpia Maidalchini, the sister-in-law of Pope Innocent X (1644–1655), to have been a de facto Cardinal Nephew; the position was formally held by her son, Camillo Pamphili, then her nephew, Francesco Maidalchini (after Pamphili renounced his cardinalate in order to wed), and (after Francesco proved incompetent) Camillo Astalli, her cousin.


Popes often had only a few choices for the creation of a Cardinal Nephew. According to papal historian Frederic Baumgartner, Pope Sixtus V's (1585–1590) reign "started badly" because Alessandro Peretti di Montalto was "his only nephew eligible for the office, but he could hardly serve the Pope as a trustworthy confidant", causing several cardinals to refuse to attend his investiture. Another papal historian Ludwig von Pastor notes that "the misfortune of Pope Pamphili was that the only person in his family who would have had the qualities necessary to fill such a position was a woman".


Pope Innocent XI (1676–1689) despised the practice and only accepted his election as pope after the College of Cardinals consented to his plans for reform, which included a ban on nepotism. However, Innocent XI backed down after thrice failing to achieve the support of the majority of his cardinals for a bull banning nepotism, which had been tediously composed between 1677 and 1686. Innocent XI refused entreaties from within the papal court to bring his only nephew, Livio Odescalchi, the prince of Sirmio, to Rome, although he did elevate Carlo Stefano Anastasio Ciceri, a distant relative, cardinal on September 2, 1686. Innocent XI's successor, Pope Alexander VIII (1689–1691), was the last pope to create a Cardinal Nephew. Alexander VIII also undid another reform of Innocent XI by restoring the revenues of the former Chancery to the Vice-Chancellor, who was, at the time, his cardinal-nephew, Pietro Ottoboni. Edith Standen, a consultant to the Metropolitan Museum of Art, calls Ottoboni the "last and certainly not least magnificent example" of the "splendor of an extinct species, the Cardinal-Nephew".


Until 1692 (and sometimes thereafter), the cardinal-nephew (or a lay nephew) would be the chief archivist of the pope, usually removing the archives to a family archive upon the death of the pontiff. In particular, the archival collections of the Barberini, Farnese, Chigi, and Borghese families contain important papal documents.


Since 1692

Pope Innocent XII abolished the curial office of the Cardinal Nephew on June 22, 1692, and strengthened the office of Cardinal Secretary of State.
Pope Innocent XII (1691–1700) issued a papal bull on June 22, 1692, Romanum decet pontificem, banning the office of Cardinal Nephew, limiting his successors to elevating only one cardinal relative, eliminating various sinecures traditionally reserved for cardinal-nephews, and capping the stipend or endowment the nephew of a pope could receive to 12,000 scudi. Romanum decet pontificem was later incorporated into the Code of Canon Law of 1917 in canons 240, 2; 1414, 4; and 1432, 1. In 1694, Innocent XII's series of reforms was concluded with an expensive campaign to eliminate the "venality" of offices while reimbursing their current holders. These reforms are viewed by some scholars as a delayed reaction to the financial crisis created by the nepotism of Pope Urban VIII (1623–1644).


However, even following Romanum decet pontificem, only three of the eight popes of the 18th century failed to make a nephew or brother cardinal. The College of Cardinals apparently preferred rule by nephews than by favorites, which they perceived as the alternative; for example, the college urged Pope Benedict XIII (1724–1730) to appoint a cardinal-nephew, who they hoped would replace Benedict XIII's notorious lieutenant Niccolò Coscia. Pope Gregory XIII (1572–1585) also had to be urged by key figures in the college to appoint his cardinal-nephew: Filippo Boncompagni.


The cardinal-nephews of the 18th century declined in influence as the power of the Cardinal Secretary of State increased. The church of Pope Benedict XIII is described by historian Eamon Duffy as "all the evils of nepotism without the nephew". Neri Maria Corsini, cardinal-nephew of Pope Clement XII (1730–1740), was by far the most powerful cardinal-nephew of the 18th century, on account of his uncle's advanced age and blindness. However, Clement XII's successor, Pope Benedict XIV (1740–1758), was described by Hugh Walpole as "a priest without indolence or interest, a prince without favorites, a Pope without nephews".



Giuseppe Pecci, the last papal relative elevated to cardinal


Romualdo Braschi-Onesti, the penultimate cardinal-nephew






Romoaldo Braschi-Onesti, cardinal-nephew of Pius VI (1775–1799), was the penultimate cardinal-nephew. Despite Pius VI's lineage to a noble Cesena family, his only sister had married a man from the poor Onesti family. Therefore, he commissioned a genealogist to discover (and inflate) some trace of nobility in the Onesti lineage, an endeavor which yielded only a circuitous connection to Saint Romualdo.


After the turbulent 1800 papal conclave, Pope Pius VII (1800–1823) shunned the institution of the cardinal-nephew and instead relied on his Cardinal Secretary of State, Ercole Consalvi. During the 19th century, the only nephew of a pope created cardinal was Gabriele della Genga Sermattei, nephew of Pope Leo XII, created cardinal by Pope Gregory XVI on February 1, 1836. Although the institutionalization of nepotism disappeared in the 18th century, "pietas" (duty to family) remained a theme of papal administration into the 20th century, although rarely with the overt intervention of a papal uncle. Following the example of Pius VI, Popes Leo XIII (who elevated his brother, Giuseppe Pecci, cardinal on May 12, 1879) and Pius XII (1939–1958) weakened the formal curial bureaucracy in favor of a parallel government, in which family members often figured prominently. The loss of temporal power over the Papal States (de facto in 1870 with the "Roman Question" and de jure in 1929 with the Lateran Treaty) also eliminated the structural conditions which had figured prominently in the family politics of earlier popes.


Role in conclaves

A Pope's nephew dies twice; the second time like all men, the first time when his uncle dies.

—Cardinal Albani




Even into the 18th century, the cardinal-nephew was a natural power broker at the conclave following his uncle's death, as a figure whom cardinals desirous of continuing the status quo could rally around. In particular, the cardinal-nephew often commanded the loyalty of his uncle's creatures, whom he generally had a role in naming. For example, Alessandro Peretti di Montalto led his uncle's creatures in the papal conclave of 1590 despite being only 21. According to conclave historian Frederic Baumgartner, "the purpose of such appointments was ensuring that the Pope's family would have power and influence for a much longer time than the brief period that a Pope could expect to reign". A notable exception is Pope Gregory XV (1621–1623) who declined on his deathbed the request of Ludovico Ludovisi to name more relatives to the college, saying he had "enough to account to God for the unworthy ones he had appointed".


Pope Leo X with his cousins Giulio de' Medici (left, the future Pope Clement VII) and Luigi de' Rossi (right), whom he appointed as cardinals

However, cardinal-nephews were not guaranteed the leadership of their uncle's creatures; for example, in the papal conclave, 1621, Scipione Borghese could count only twenty-nine votes (a fraction of his uncle's fifty-six cardinals), Pietro Aldobrandini controlled only nine (of his uncle's thirteen remaining cardinals), and Montalto only five of his uncle's remaining cardinals. In fact, international rivalries sometimes overwhelmed family loyalties when cardinal-nephews were relatively "poorly organized". As Pope Innocent X (1644–1655) died with the office of Cardinal Nephew vacant, his faction proved divided and leaderless in the conclave, although his sister-in-law Olimpia Maidalchini was invited to address the cardinals from within the enclosure, the only woman ever so honored.


Instruzione al cardinal Padrone circa il modo come si deve procurare una fazione di cardinali con tutti i requisiti che deve avere per lo stabilimento della sua grandezza ("Instructions to the chief cardinal on how to create a faction of cardinals with all the requisites for the establishment of his grandeur"), discovered in the archive of the Santa Maria de Monserrato, offers advice to cardinal-nephews for consolidating power within the College of Cardinals. Another text, the Ricordi dati da Gregorio XV al cardinale Lodovisio suo nipote ("Memoir addressed by Gregory XV to his Nephew Cardinal Lodovisio"), offers advice for how to rise within the Curia.


An analysis of the five papal conclaves between 1605 and 1644 shows that cardinal-nephews were generally unsuccessful in electing their chosen candidates, although the victor was usually a cardinal created by the deceased pope. Crown-cardinals in particular, when they deigned to travel to Rome for the conclave, tended to oppose the election of cardinal-nephews, although they equally opposed the election of crown-cardinals of other monarchs. In general, a cardinal-nephew had to outlive one or more successors of his uncle to become regarded as papabile, both because of their youth and their tendency to be blamed for any unpopular papal policies of their uncles.


A papal election could bring a dramatic change of fortune for a cardinal-nephew, often bringing the former favorites into conflict with the new pope. For example, Prospero Colonna and Francisco de Borja were excommunicated, and Carlo Carafa was executed. The papal conclave, May 1605, is one example of a conclave where a candidate (Antonmaria Sauli) was defeated because enough other cardinals were convinced of the need for "a Pope willing to punish the cardinal-nephews for robbing the papacy". A cardinal-nephew was also a potential threat to any future pontiff; for example, Ludovisi came to lead the opposition against Pope Urban VIII (1623–1644), even talking about calling a council against the pope (which never occurred as Ludovisi died in 1632) because "no one else had the standing to confront Urban's titanic temper".


Legacy

Ippolito de' Medici, cardinal-nephew of Pope Clement VII and illegitimate son of Giuliano di Lorenzo de' Medici
Nepotism is a common feature in the history of governance, particularly in cultures where identity and loyalty are determined more at the level of the family than that of the nation-state. The use of nephews, rather than direct descendants, is a product of the tradition of clerical celibacy within the Catholic Church, although hereditary descent from uncles to nephews is also seen in the patriarchate of the Assyrian Church of the East.


The creation of relatives and known-allies as cardinals was only one way in which medieval and Renaissance popes attempted to dilute the power of the College of Cardinals as an "ecclesiastical rival" and perpetuate their influence within the church after their death. The institution of the cardinal-nephew had the effect both of enriching the pope's family with desirable benefices and of modernizing the administration of the papacy, by allowing the pontiff to rule through a proxy which was more easily deemed fallible when necessary and provided a formal distance between the person of the pontiff and the everydayness of pontifical affairs.


Gregorio Leti's Papal Nepotism, or the True Relation of the Reasons Which Impel the Popes to make their Nephews Powerful (1667) is one example of contemporary criticism of the institution of the cardinal-nephew; Leti holds the rare distinction of having all of his publications on the Index Librorum Prohibitorum ("List of Prohibited Books"). The Catholic Encyclopedia of 1913 defended the institution of the cardinal-nephew as a necessary countermeasure to the intrigue of the old Church. According to Francis A. Burkle-Young, 15th-century popes in particular found it necessary to elevate their relatives to the College of Cardinals due to their distrust of the crown-cardinals, Roman baronial families, and Italian princely families who also populated the college. According to Thomas Adolphus Trollope, a famed papal historian: 
"...the evil wrought by them in and to the church has been well nigh fatal to it; and it continued to increase until increasing danger warned the Pontiffs to abstain. The worst cardinals, providing, of course, the material for the worst Popes, have been for the most part cardinal-nephews, the temptation to the creation of such having been rendered too great to be resisted by the exorbitant greatness of the power, dignity, and wealth attributed to the members of the Sacred College. The value of these great "prizes" was so enormous, that the "hat" became an object of ambition to princes, and it was the primary object with a long series of Popes to bestow it on their kinsmen."



Cardinal Secretary of State

The curial office of Cardinal Secretary of State in many ways evolved from the roles formerly filled by cardinal-nephews. From 1644 to 1692, the power of the Cardinal Secretary of State was essentially inversely proportional to that of the Cardinal Nephew, to whom the Secretariat was subordinate. During some pontificates, for example that of Pope Pius V (1566–1572) and his nephew Michele Bonelli, the cardinal-nephew and secretary of state were one and the same.


According to Baumgartner, "the rise of a centralized administration with professional bureaucrats with careers in the papal service" proved more effective than nepotism for future popes and thus "greatly reduced the need for papal nephews". The rise of the Cardinal Secretary of State was the "most obvious element of this new approach".




Original: https://en.wikipedia.org/wiki/Cardinal-nephew
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Al-Altan (c.1196 – 1246), also known as Altalun and Altaluqan, was the youngest child and favourite daughter of Genghis Khan, the founder of the Mongol Empire, and Börte, his primary wife. As part of Genghis's policy of marrying his daughters to powerful rulers in exchange for their submission to him, she married Barchuq Art Tegin, the ruler of the wealthy Uyghur people to the southwest, around 1211.


After Genghis died in 1227 and Ögedei Khan, his third son by Börte, ascended to the Mongol throne, it is likely that the Mongol imperial government began to appropriate the territory and taxes of the Uyghurs for themselves. When Ögedei died after an extended drinking binge in 1241, Al-Altan was present—she had probably travelled to her brother's court to defend her Uyghur subjects against the encroachment. She was rumoured to have poisoned Ögedei and remained under suspicion until the accession of her nephew, Güyük Khan, five years later. Shortly afterwards, Al-Altan was put on trial and executed by the general Eljigidei. Accounts of Al-Altan's life and death were heavily suppressed, with official chronicles compelled to excise or obscure potentially troublesome details. The injustice of her death became a major contention during the Toluid Revolution in 1251, during which Eljigidei was executed by Al-Altan's sympathisers in revenge.


Biography

Early life and marriage

Al-Altan's mother, Börte, was born into the Onggirat tribe, who lived along the Greater Khingan mountain range south of the Ergüne river, in modern-day Inner Mongolia. She married a Mongol leader named Temüjin c.1178 after a seven-year betrothal. Over the next twenty or so years, Börte gave birth to nine children: four sons named Jochi, Chagatai, Ögedei, and Tolui, and five daughters named Qojin, Checheyigen, Alaqa, Tümelün, and Al-Altan, the youngest. After this last birth c.1196, Temüjin continued to father offspring with other women whom he had married, but they always remained inferior in status to Börte and her children.


[image: Map of the Mongol tribes In the early 13th century]The major tribes of the Mongolian plateau united by Temüjin; the Uyghurs lived outside the Mongol heartland at the southwest corner of the map.
In the decade after Al-Altan's birth, Temüjin steadily increased his power and subjugated rival tribes, a process which culminated in his coronation as Genghis Khan, ruler of the newly-founded Mongol Empire, in 1206. Before and after this acclamation, Genghis employed his daughters with Börte in a crucial role: they were married to important male rulers, who would then submit to Genghis in exchange for rank and power in the new empire. On the other side, Genghis gained the loyalties of large steppe populations without unnecessary bloodshed, and Al-Altan and her sisters took important administrative roles in large tribes. In addition, they served as the link between their father and his new son-in-law vassals. Al-Altan's eldest sister Qojin married Butu of the Ikires tribe, Checheyigen and Alaqa married into the ruling families of the Oirats and Ongud respectively, and Tümelün married back into Börte's Onggirat tribe.


In 1209, Barchuq Art Tegin, the ruler or idiqut (lit.'lord of fortune') of the wealthy Uyghur people to the southwest of the Mongol heartland, rejected the authority of his suzerain, the Qara Khitai state in Central Asia. Barchuq thereafter sought the friendship and protection of Genghis Khan by sending gifts of gold and jewellery and helping the Mongols pursue some of their Merkit enemies. In 1211, his efforts were rewarded when Genghis named him a "fifth son" and betrothed Al-Altan, then around fifteen, to him. This was a high honour, as Al-Altan was considered Genghis's favourite daughter. In the years thereafter, Barchuq and his 18,000 warriors campaigned as auxiliaries to the main Mongol military in various campaigns, most notably the invasion of the Khwarazmian Empire between 1218 and 1223, where the Uyghurs took part in the sieges of Otrar, Taliqan, and Nishapur. It is unknown if Al-Altan joined the expedition. They also participated in the conquest of the Western Xia state in 1226–27 and in the invasion of Europe in 1236–42. Barchuq died before 1241.


Later life and death

[image: A portrait of a Mongol man wearing an orange robe and a pointed green cap; his mustache and beard are long and thin.]A Yuan dynasty portrait of Ögedei, Al-Altan's brother whom she allegedly poisoned
Genghis died in August 1227 and was succeeded by his chosen heir, Al-Altan's brother Ögedei, after a two-year interregnum. A generous ruler, Ögedei became increasingly addicted to alcohol and died in December 1241 after a wine-fuelled binge resulted in alcohol poisoning or organ failure. Rumours that he had been poisoned began to circulate, directed at two important women who had attended the fatal party. One of them, Ibaqa Beki, a former wife of Genghis, had served as a cupbearer and was immediately under suspicion; she was, however, cleared after being defended by the prominent general Eljigidei. The other was Al-Altan.


Al-Altan must have attended the party to be accused of the crime, but why she was present there and not in the Uyghur lands is not certain. One theory, favoured by historians such as Thomas T. Allsen and Anne F. Broadbridge, hypothesizes that under Ögedei, the Mongols began to interfere with the administration and taxation of the previously semi-autonomous Uyghur state. This process would have increased imperial control at the expense of Al-Altan and her family. Broadbridge argues that Al-Altan may have travelled to Ögedei's court to argue against the imperial encroachment; following her brother's death, his wife Töregene accused Al-Altan of poisoning him in retribution.


Unlike Ibaqa Beki, Al-Altan was never cleared of suspicion. Having survived Töregene's regency between 1241 and 1246, Al-Altan was probably present when her nephew Güyük Khan, son of Ögedei and Töregene, was crowned in the latter year. After his coronation, she was put on trial and executed; all details were heavily suppressed due to the taboo against killing a member of the royal family. An oversight in a medieval chronicle reveals that her executioner was Eljigidei, who had decisively exonerated Ibaqa Beki five years earlier. In return for committing this taboo act, Güyük rewarded Eljigidei with a senior military position in West Asia, distant from any enemies he gained through killing Al-Altan.


Aftermath

In 1251, Möngke Khan acceded to the throne as part of the Toluid Revolution, in which the family of Genghis's youngest son Tolui seized power from the descendants of Ögedei. Möngke's faction put forward numerous arguments that the house of Ögedei had contravened Mongol law and custom and were thus unfit to rule. The most provocative of these allegations was that they had unlawfully executed Al-Altan, Genghis's favourite daughter, without consulting the wider family. In the purges that began after Möngke foiled an Ögedeyid coup attempt, Eljigidei was singled out as a target, accused of murder by prominent figures such as Batu Khan and Möngke's brother Kublai Khan. He attempted to escape capture but was caught near the city of Herat and soon executed, allegedly being boiled alive on Batu's orders.


During Töregene's regency, Barchuq's successor Kesmes, who was either a son or stepson of Al-Altan, had died of unknown causes. He was replaced with a brother named Salindi, who was personally selected by Töregene and remained extremely loyal to her and Güyük. Salindi remained loyal to the Ögedeyids after the Toluid Revolution but was eventually captured, tortured for a confession, and executed by his brother Ögünch, who replaced him as idiqut.


Because of the taboo nature of her death and the possibility that the Ögedeyids unlawfully interfered in the Uyghur administration, numerous aspects of Al-Altan's life were censored in official chronicles, such as the Secret History of the Mongols. One passage which described the inheritances of Genghis Khan's daughters was excised from the Secret History. This was likely intended to obscure the injustice of the Ögedeyid actions in encroaching on Uyghur territory. Persian sources such as the Jami al-tawarikh, by the 14th-century historian Rashid al-Din, go further by denying that she married Barchuq at all; they instead provide contradictory statements. Suggestions that she married a member of another tribe and then a Uyghur are unlikely, as if a widow remarried, it was normally within her dead husband's tribe. In other places, the Persian sources state that Barchuq and Al-Altan were betrothed but did not marry before Genghis's death because Barchuq had a cherished wife at home—Broadbridge notes that the Mongols would have been deeply insulted. Rashid al-Din then says that Al-Altan died when travelling to marry Barchuq during Ögedei's reign, but later contradicts himself by unintentionally revealing that Eljigidei killed her. Because of these contradictions and improbabilities, Broadbridge considers the Persian narratives untrustworthy.




Original: https://en.wikipedia.org/wiki/Al-Altan
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A virus is a submicroscopic infectious agent that replicates only inside the living cells of an organism. Viruses infect all life forms, from animals and plants to microorganisms, including bacteria and archaea. Viruses are found in almost every ecosystem on Earth and are the most numerous type of biological entity. Since the first discovery of a virus, the tobacco mosaic virus, in the 1890s, more than 16,000 of the millions of virus species have been described in detail. The study of viruses is known as virology, a subspeciality of microbiology.


When infected, a host cell is often forced to rapidly produce thousands of copies of the original virus. When not inside an infected cell or in the process of infecting a cell, viruses exist in the form of independent viral particles, or virions, consisting of (i) genetic material, i.e., long molecules of DNA or RNA that encode the structure of the proteins by which the virus acts; (ii) a protein coat, the capsid, which surrounds and protects the genetic material; and in some cases (iii) an outside envelope of lipids. The shapes of these virus particles range from simple helical and icosahedral forms to more complex structures. Most virus species have virions too small to be seen with an optical microscope and are one-hundredth the size of most bacteria.


The origins of viruses in the evolutionary history of life are still unclear. Some viruses may have evolved from plasmids, which are pieces of DNA that can move between cells. Other viruses may have evolved from bacteria. In evolution, viruses are an important means of horizontal gene transfer, which increases genetic diversity in a way analogous to sexual reproduction. Viruses are considered by some biologists to be a life form, because they carry genetic material, reproduce, and evolve through natural selection, although they lack some key characteristics, such as cell structure, that are generally considered necessary criteria for defining life. Because they possess some but not all such qualities, viruses have been described as "organisms at the edge of life" and as replicators.


Viruses spread in many ways. One transmission pathway is through disease-bearing organisms known as vectors: for example, viruses are often transmitted from plant to plant by insects that feed on plant sap, such as aphids; and viruses in animals can be carried by blood-sucking insects. Many viruses spread in the air by coughing and sneezing, including influenza viruses, SARS-CoV-2, chickenpox, smallpox, and measles. Norovirus and rotavirus, common causes of viral gastroenteritis, are transmitted by the faecal–oral route, passed by hand-to-mouth contact or in food or water. The infectious dose of norovirus required to produce infection in humans is fewer than 100 particles. HIV is one of several viruses transmitted through sexual contact and by exposure to infected blood. The variety of host cells that a virus can infect is called its host range: this is narrow for viruses specialized to infect only a few species, or broad for viruses capable of infecting many.


Viral infections in animals provoke an immune response that usually eliminates the infecting virus. Immune responses can also be produced by vaccines, which confer an artificially acquired immunity to the specific viral infection. Some viruses, including those that cause HIV/AIDS, HPV infection, and viral hepatitis, evade these immune responses and result in chronic infections. Several classes of antiviral drugs have been developed and around 100 individual antiviral drugs or combinations of them are used worldwide.


Etymology


The English word "virus" comes from the Latin word vīrus, which refers to poison and other noxious liquids. Vīrus comes from the same Indo-European root as Sanskrit वि॒ष (viṣa), and Ancient Greek ἰός (iós), which all mean 'poison'. The first attested use of "virus" in English appeared in 1398 in John Trevisa's translation of Bartholomeus Anglicus's De Proprietatibus Rerum. Virulent, from Latin virulentus ('poisonous'), dates to c.1400. A meaning of 'agent that causes infectious disease' is first recorded in 1728, long before the discovery of viruses by Dmitri Ivanovsky in 1892. The English plural is viruses (sometimes also vira), whereas the Latin word is a mass noun, which has no classically attested plural (vīra is used in Neo-Latin). The adjective viral dates to 1948. The term virion (plural virions), which dates from 1959, is also used to refer to a single viral particle that is released from the cell and is capable of infecting other cells of the same type.


Origins


Viruses are found wherever there is life and have probably existed since living cells first evolved. The origin of viruses is unclear because they do not form fossils, so molecular techniques are used to infer how they arose. In addition, viral genetic material occasionally integrates into the germline of the host organisms, by which they can be passed on vertically to the offspring of the host for many generations. This provides an invaluable source of information for paleovirologists to trace back ancient viruses that existed as far back as millions of years ago.


There are three main hypotheses that aim to explain the origins of viruses:


	Regressive hypothesis
	Viruses may have once been small cells that parasitised larger cells. Over time, genes not required by their parasitism were lost. The bacteria rickettsia and chlamydia are living cells that, like viruses, can reproduce only inside host cells. They lend support to this hypothesis, as their dependence on parasitism is likely to have caused the loss of genes that enabled them to survive outside a cell. This is also called the "degeneracy hypothesis", or "reduction hypothesis".

	Cellular origin hypothesis
	Some viruses may have evolved from bits of DNA or RNA that "escaped" from the genes of a larger organism. The escaped DNA could have come from plasmids (pieces of naked DNA that can move between cells) or transposons (molecules of DNA that replicate and move around to different positions within the genes of the cell). Once called "jumping genes", transposons are examples of mobile genetic elements and could be the origin of some viruses. They were discovered in maize by Barbara McClintock in 1950. This is sometimes called the "vagrancy hypothesis", or the "escape hypothesis".

	Co-evolution hypothesis
	This is also called the "virus-first" hypothesis" and proposes that viruses may have evolved from complex molecules of protein and nucleic acid at the same time that cells first appeared on Earth and would have been dependent on cellular life for billions of years. Viroids are molecules of RNA that are not classified as viruses because they lack a protein coat. They have characteristics that are common to several viruses and are often called subviral agents. Viroids are significant pathogens of plants. They do not code for proteins but interact with the host cell and use the host machinery for their replication. The hepatitis delta virus of humans has an RNA genome similar to viroids but has a protein coat derived from hepatitis B virus and cannot produce one of its own. It is, therefore, a defective virus. Although hepatitis delta virus genome may replicate independently once inside a host cell, it requires the help of hepatitis B virus to provide a protein coat so that it can be transmitted to new cells. In similar manner, the sputnik virophage is dependent on mimivirus, which infects the protozoan Acanthamoeba castellanii. These viruses, which are dependent on the presence of other virus species in the host cell, are called "satellites" and may represent evolutionary intermediates of viroids and viruses.



In the past, there were problems with all of these hypotheses: the regressive hypothesis did not explain why even the smallest of cellular parasites do not resemble viruses in any way; the escape hypothesis did not explain the complex capsids and other structures on virus particles; and the virus-first hypothesis contravened the definition of viruses in that they require host cells. Viruses are now recognised as ancient and as having origins that pre-date the divergence of life into the three domains. This discovery has led modern virologists to reconsider and re-evaluate these three classical hypotheses.


The evidence for an ancestral world of RNA cells and computer analysis of viral and host DNA sequences give a better understanding of the evolutionary relationships between different viruses and may help identify the ancestors of modern viruses. To date, such analyses have not proved which of these hypotheses is correct. It seems unlikely that all currently known viruses have a common ancestor, and viruses have probably arisen numerous times in the past by one or more mechanisms.


Microbiology

Discovery


The first evidence of the existence of viruses came from experiments with filters that had pores small enough to retain bacteria. In 1892, Dmitri Ivanovsky used one of these filters to show that sap from a diseased tobacco plant remained infectious to healthy tobacco plants despite having been filtered. Martinus Beijerinck identified the tobacco mosaic virus in 1898. He called the filtered, infectious substance a "virus", and this discovery is considered the beginning of virology. The subsequent discovery and partial characterization of bacteriophages by Frederick Twort and Félix d'Herelle further catalysed the field, and by the early 20th century many viruses had been discovered. In 1926, Thomas Milton Rivers defined viruses as obligate parasites. Viruses were demonstrated to be particles, rather than a fluid, by Wendell Meredith Stanley, and the invention of the transmission electron microscope
 in 1931 allowed their complex structures to be visualised.


Life properties

Scientific opinions differ on whether viruses are a form of life or organic structures that interact with living organisms. They have been described as "organisms at the edge of life", since they resemble organisms in that they possess genes, evolve by natural selection, and reproduce by creating multiple copies of themselves through self-assembly. Although they have genes, they do not have a cellular structure, which is often seen as the basic unit of life. Viruses do not have their own metabolism and require a host cell to make new products. They therefore cannot naturally reproduce outside a host cell—although some bacteria such as rickettsia and chlamydia are considered living organisms despite the same limitation. Accepted forms of life use cell division to reproduce, whereas viruses spontaneously assemble within cells. They differ from autonomous growth of crystals as they inherit genetic mutations while being subject to natural selection. Virus self-assembly within host cells has implications for the study of the origin of life, as it lends further credence to the hypothesis that life could have started as self-assembling organic molecules. The virocell model, first proposed by Patrick Forterre, considers the infected cell to be the "living form" of viruses and that virus particles (virions) are analogous to spores. Although the living versus non-living debate continues, the virocell model has gained some acceptance.


Structure


Virions of some of the most common human viruses with their relative size. The nucleic acids are not to scale.



Diagram of how a virus capsid can be constructed using multiple copies of just two protein molecules



Structure of tobacco mosaic virus: RNA coiled in a helix of repeating protein sub-units



Structure of icosahedral adenovirus; electron micrograph with an illustration to show shape



Structure of chickenpox virus. They have a lipid envelope.



Structure of an icosahedral cowpea mosaic virus



Bacteriophage Escherichia virus MS2 capsid. This spherical virus also has icosahedral symmetry.







Viruses display a wide diversity of sizes and shapes, called morphologies. In general, viruses are much smaller than bacteria, and more than a thousand bacteriophage viruses would fit inside an Escherichia coli bacterium's cell. Many viruses that have been studied are spherical and have a diameter between 20 and 300 nanometres. Some filoviruses, which are filaments, have a total length of up to 1400nm; their diameters are only about 80nm. Most viruses cannot be seen with an optical microscope, so scanning and transmission electron microscopes are used to visualise them. To increase the contrast between viruses and the background, electron-dense stains are used. These are solutions of salts of heavy metals, such as tungsten, that scatter the electrons from regions covered with the stain. When virions are coated with stain (positive staining), fine detail is obscured. Negative staining overcomes this problem by staining only the background.


A complete virus particle, known as a virion, consists of nucleic acid surrounded by a protective coat of protein called a capsid. These are formed from protein subunits called capsomeres. Viruses can have a lipid "envelope" derived from the host cell membrane. The capsid is made from proteins encoded by the viral genome and its shape serves as the basis for morphological distinction. Virally-coded protein subunits will self-assemble to form a capsid, in general requiring the presence of the virus genome. Complex viruses code for proteins that assist in the construction of their capsid. Proteins associated with nucleic acid are known as nucleoproteins, and the association of viral capsid proteins with viral nucleic acid is called a nucleocapsid. The capsid and entire virus structure can be mechanically (physically) probed through atomic force microscopy. In general, there are five main morphological virus types:


	Helical
	These viruses are composed of a single type of capsomere stacked around a central axis to form a helical structure, which may have a central cavity, or tube. This arrangement results in virions which can be short and highly rigid rods, or long and very flexible filaments. The genetic material (typically single-stranded RNA, but single-stranded DNA in some cases) is bound into the protein helix by interactions between the negatively charged nucleic acid and positive charges on the protein. Overall, the length of a helical capsid is related to the length of the nucleic acid contained within it, and the diameter is dependent on the size and arrangement of capsomeres. The well-studied tobacco mosaic virusand inovirus are examples of helical viruses.



	Icosahedral
	Most animal viruses are icosahedral or near-spherical with chiral icosahedral symmetry. A regular icosahedron is the optimum way of forming a closed shell from identical subunits. The minimum number of capsomeres required for each triangular face is 3, which gives 60 for the icosahedron. Many viruses, such as rotavirus, have more than 60 capsomers and appear spherical, but they retain this symmetry. To achieve this, the capsomeres at the apices are surrounded by five other capsomeres and are called pentons. Capsomeres on the triangular faces are surrounded by six others and are called hexons. Hexons are in essence flat, and pentons, which form the 12 vertices, are curved. The same protein may act as the subunit of both the pentamers and hexamers, or they may be composed of different proteins.



	Prolate
	This is an icosahedron elongated along the fivefold axis and is a common arrangement of the heads of bacteriophages. This structure is composed of a cylinder with a cap at either end.



	Enveloped
	Some species of virus envelop themselves in a modified form of one of the cell membranes, either the outer membrane surrounding an infected host cell or internal membranes such as a nuclear membrane or endoplasmic reticulum, thus gaining an outer lipid bilayer known as a viral envelope. This membrane is studded with proteins coded for by the viral genome and host genome; the lipid membrane itself and any carbohydrates present originate entirely from the host. Influenza virus, HIV (which causes AIDS), and severe acute respiratory syndrome coronavirus 2 (which causes COVID-19) use this strategy. Most enveloped viruses are dependent on the envelope for their infectivity.



	Complex
	These viruses possess a capsid that is neither purely helical nor purely icosahedral, and that may possess extra structures such as protein tails or a complex outer wall. Some bacteriophages, such as Enterobacteria phage T4, have a complex structure consisting of an icosahedral head bound to a helical tail, which may have a hexagonal base plate with protruding protein tail fibres. This tail structure acts like a molecular syringe, attaching to the bacterial host and then injecting the viral genome into the cell.



The poxviruses are large, complex viruses that have an unusual morphology. The viral genome is associated with proteins within a central disc structure known as a nucleoid. The nucleoid is surrounded by a membrane and two lateral bodies of unknown function. The virus has an outer envelope with a thick layer of protein studded over its surface. The whole virion is slightly pleomorphic, ranging from ovoid to brick-shaped.


Giant viruses


Mimivirus is one of the largest characterised viruses, with a capsid diameter of 400nm. Protein filaments measuring 100nm project from the surface. The capsid appears hexagonal under an electron microscope; therefore, the capsid is probably icosahedral. In 2011, researchers discovered the largest then-known virus in samples of water collected from the ocean floor off the coast of Las Cruces, Chile. Provisionally named Megavirus chilensis, it can be seen with a basic optical microscope. In 2013, the Pandoravirus genus was discovered in Chile and Australia, and its genomes were determined to be about twice as large as Megavirus and Mimivirus. All giant viruses have dsDNA genomes, and they are classified into several families: Mimiviridae, Pithoviridae, Pandoraviridae, Phycodnaviridae, and the Mollivirus genus.


Some viruses that infect Archaea have complex structures unrelated to those of other viruses, with a wide variety of unusual shapes, ranging from spindle-shaped forms to hooked rods, teardrops, or even bottles. Other archaeal viruses resemble the tailed bacteriophages, and can have multiple tail structures.


Genome


Genomic diversity among viruses
	Property	Parameters


	Nucleic acid	
	DNA

	RNA

	Both DNA and RNA (one or the other at different stages in the life cycle)




	Shape	
	Linear

	Circular

	Segmented




	Strandedness	
	Single-stranded (ss)

	Double-stranded (ds)

	Double-stranded with regions of single-strandedness




	Sense	
	Positive sense (+)

	Negative sense (−)

	Ambisense (+/−)






An enormous variety of genomic structures can be seen among viral species; as a group, they contain more structural genomic diversity than plants, animals, archaea, or bacteria. There are millions of different types of viruses, and 16,215 species have been defined. As of January 2021, the NCBI virus genome database has more than 193,000 complete genome sequences, but there are doubtlessly many more to be discovered.


A virus has either a DNA or an RNA genome and is called a DNA virus or an RNA virus, respectively. Some RNA viruses, for example retroviruses, have a stage in their replication cycle where the genome is encoded in DNA. Most viruses have RNA genomes. Plant viruses tend to have single-stranded RNA genomes, and bacteriophages tend to have double-stranded DNA genomes.


Viral genomes are circular, as in the polyomaviruses, or linear, as in the adenoviruses. The type of nucleic acid is irrelevant to the shape of the genome. Among RNA viruses and certain DNA viruses, the genome is often divided into separate parts, in which case it is called segmented. In RNA viruses, each segment often encodes only one protein, and the segments are usually found together in a single capsid. All segments are not required to be in the same virion for the virus to be infectious, as demonstrated by brome mosaic virus and several other plant viruses.


A viral genome, irrespective of nucleic acid type, is almost always either single-stranded (ss) or double-stranded (ds). Single-stranded genomes consist of an unpaired nucleic acid, analogous to one-half of a ladder split down the middle. Double-stranded genomes consist of two complementary paired nucleic acids, analogous to a ladder. The virus particles of some virus families, such as those belonging to the Hepadnaviridae, contain a genome that is partially double-stranded and partially single-stranded.


For most viruses with RNA genomes and some with single-stranded DNA (ssDNA) genomes, the single strands are said to be either positive-sense (called the 'plus-strand') or negative-sense (called the 'minus-strand'), depending on if they are complementary to the viral messenger RNA (mRNA). Positive-sense viral RNA is in the same sense as viral mRNA and thus at least a part of it can be immediately translated by the host cell. Negative-sense viral RNA is complementary to mRNA and thus must be converted to positive-sense RNA by an RNA-dependent RNA polymerase before translation. DNA nomenclature for viruses with genomic ssDNA is similar to RNA nomenclature, in that positive-strand viral ssDNA is identical in sequence to the viral mRNA and is thus a coding strand, while negative-sense viral ssDNA is complementary to the viral mRNA and is thus a template strand. Several types of ssDNA and ssRNA viruses have genomes that are ambisense in that transcription can occur off both strands in a double-stranded replicative intermediate. Examples include geminiviruses, which are ssDNA plant viruses and arenaviruses, which are ssRNA viruses of animals.


Genome size

Genome size varies greatly between species. The smallest—the ssDNA circoviruses, family Circoviridae—code for only two proteins and have a genome size of only two kilobases; the largest—the pandoraviruses—have genome sizes of around two megabases which code for about 2500 proteins. Virus genes rarely have introns and often are arranged in the genome so that they overlap.


In general, RNA viruses have smaller genome sizes than DNA viruses because of a higher error rate when replicating, and have a maximum upper size limit. Beyond this, errors when replicating render the virus useless or uncompetitive. To compensate, RNA viruses often have segmented genomes—the genome is split into smaller molecules—thus reducing the chance that an error in a single-component genome will incapacitate the entire genome. In contrast, DNA viruses generally have larger genomes because of the high fidelity of their replication enzymes. Single-strand DNA viruses are an exception to this rule, as mutation rates for these genomes can approach the extreme of the ssRNA virus case.


Genetic mutation and recombination

Evolution mechanisms of Influenza A virus. (A) Antigenic Drift: Gradual accumulation of mutations in the genome of IAVs leads to emergence of new virus variants. (B) Antigenic Shift: The reassortment of genetic segments between two or more invading IAVs in a host cell can lead to emergence of an antigenically novel subtype.
Viruses undergo genetic change by several mechanisms. These include a process called antigenic drift where individual bases in the DNA or RNA mutate to other bases. Most of these point mutations are "silent"—they do not change the protein that the gene encodes—but others can confer evolutionary advantages such as resistance to antiviral drugs. Antigenic shift occurs when there is a major change in the genome of the virus. This can be a result of recombination or reassortment. The Influenza A virus is highly prone to reassortment; occasionally this has resulted in novel strains which have caused pandemics. RNA viruses often exist as quasispecies or swarms of viruses of the same species but with slightly different genome nucleoside sequences. Such quasispecies are a prime target for natural selection.


Segmented genomes confer evolutionary advantages; different strains of a virus with a segmented genome can shuffle and combine genes and produce progeny viruses (or offspring) that have unique characteristics. This is called reassortment or 'viral sex'.


Genetic recombination is a process by which a strand of DNA (or RNA) is broken and then joined to the end of a different DNA (or RNA) molecule. This can occur when viruses infect cells simultaneously, and studies of viral evolution have shown that recombination has been rampant in the species studied. Recombination is common to both RNA and DNA viruses.


Coronaviruses have a single-strand positive-sense RNA genome. Replication of the genome is catalysed by an RNA-dependent RNA polymerase. The mechanism of recombination used by coronaviruses likely involves template switching by the polymerase during genome replication. This process appears to be an adaptation for coping with genome damage.


Replication cycle

A typical virus replication cycle
Some bacteriophages inject their genomes into bacterial cells (not to scale).
Viral populations do not grow through cell division, because they are acellular. Instead, they use the machinery and metabolism of a host cell to produce multiple copies of themselves, and they assemble in the cell. When infected, the host cell is forced to rapidly produce thousands of copies of the original virus.


Their life cycle differs greatly between species, but there are six basic stages in their life cycle:


Attachment is a specific binding between viral capsid proteins and specific receptors on the host cellular surface. This specificity determines the host range and type of host cell of a virus. For example, HIV infects a limited range of human leucocytes. This is because its surface protein, gp120, specifically interacts with the CD4 molecule—a chemokine receptor—which is most commonly found on the surface of CD4+ T cells. This mechanism has evolved to favour those viruses that infect only cells in which they are capable of replication. Attachment to the receptor can induce the viral envelope protein to undergo changes that result in the fusion of viral and cellular membranes, or changes of non-enveloped virus surface proteins that allow the virus to enter.


Penetration or viral entry follows attachment: Virions enter the host cell through receptor-mediated endocytosis or membrane fusion. The infection of plant and fungal cells is different from that of animal cells. Plants have a rigid cell wall made of cellulose, and fungi one of chitin, so most viruses can get inside these cells only after trauma to the cell wall. Nearly all plant viruses (such as tobacco mosaic virus) can also move directly from cell to cell, in the form of single-stranded nucleoprotein complexes, through pores called plasmodesmata. Bacteria, like plants, have strong cell walls that a virus must breach to infect the cell. Given that bacterial cell walls are much thinner than plant cell walls due to their much smaller size, some viruses have evolved mechanisms that inject their genome into the bacterial cell across the cell wall, while the viral capsid remains outside.


Uncoating is a process in which the viral capsid is removed: This may be by degradation by viral enzymes or host enzymes or by simple dissociation; the end result is the releasing of the viral genomic nucleic acid.


Replication of viruses involves primarily multiplication of the genome. Replication involves the synthesis of viral messenger RNA (mRNA) from "early" genes (with exceptions for positive-sense RNA viruses), viral protein synthesis, possible assembly of viral proteins, then viral genome replication mediated by early or regulatory protein expression. This may be followed, for complex viruses with larger genomes, by one or more further rounds of mRNA synthesis: "late" gene expression is, in general, of structural or virion proteins.


Assembly – Following the structure-mediated self-assembly of the virus particles, some modification of the proteins often occurs. In viruses such as HIV, this modification (sometimes called maturation) occurs after the virus has been released from the host cell.


Release – Viruses can be released from the host cell by lysis, a process that kills the cell by bursting its membrane and cell wall if present: this is a feature of many bacterial and some animal viruses. Some viruses undergo a lysogenic cycle where the viral genome is incorporated by genetic recombination into a specific place in the host's chromosome. The viral genome is then known as a "provirus" or, in the case of bacteriophages, a "prophage". Whenever the host divides, the viral genome is also replicated. The viral genome is mostly silent within the host. At some point, the provirus or prophage may give rise to the active virus, which may lyse the host cells. Enveloped viruses (e.g., HIV) typically are released from the host cell by budding. During this process, the virus acquires its envelope, which is a modified piece of the host's plasma or other, internal membrane.


Genome replication

The genetic material within virus particles, and the method by which the material is replicated, varies considerably between different types of viruses.


	DNA viruses
	The genome replication of most DNA viruses takes place in the cell's nucleus. If the cell has the appropriate receptor on its surface, these viruses enter the cell either by direct fusion with the cell membrane (e.g., herpesviruses) or—more usually—by receptor-mediated endocytosis. Most DNA viruses are entirely dependent on the host cell's DNA and RNA synthesising machinery and RNA processing machinery. Viruses with larger genomes may encode much of this machinery themselves. In eukaryotes, the viral genome must cross the cell's nuclear membrane to access this machinery, while in bacteria it need only enter the cell.



	RNA viruses
	Replication of RNA viruses usually takes place in the cytoplasm. RNA viruses can be placed into four different groups depending on their modes of replication. The polarity (whether or not it can be used directly by ribosomes to make proteins) of single-stranded RNA viruses largely determines the replicative mechanism; the other major criterion is whether the genetic material is single-stranded or double-stranded. All RNA viruses use their own RNA replicase enzymes to create copies of their genomes.



	Reverse transcribing viruses
	Reverse transcribing viruses have ssRNA (Retroviridae, Metaviridae, Pseudoviridae) or dsDNA (Caulimoviridae, and Hepadnaviridae) in their particles. Reverse transcribing viruses with RNA genomes (retroviruses) use a DNA intermediate to replicate, whereas those with DNA genomes (pararetroviruses) use an RNA intermediate during genome replication. Both types use a reverse transcriptase, or RNA-dependent DNA polymerase enzyme, to carry out the nucleic acid conversion. Retroviruses integrate the DNA produced by reverse transcription into the host genome as a provirus as a part of the replication process; pararetroviruses do not, although integrated genome copies of especially plant endogenous pararetroviruses can give rise to infectious virus. They are susceptible to antiviral drugs that inhibit the reverse transcriptase enzyme, e.g. zidovudine and lamivudine. An example of the first type is HIV, which is a retrovirus. Examples of the second type are the Hepadnaviridae, which includes Hepatitis B virus.



Cytopathic effects on the host cell

The range of structural and biochemical effects that viruses have on the host cell is extensive. These are called 'cytopathic effects'. Most virus infections eventually result in the death of the host cell. The causes of death include cell lysis, alterations to the cell's surface membrane and apoptosis. Often cell death is caused by cessation of its normal activities because of suppression by virus-specific proteins, not all of which are components of the virus particle. The distinction between cytopathic and harmless is gradual. Some viruses, such as Epstein–Barr virus, can cause cells to proliferate without causing malignancy, while others, such as papillomaviruses, are established causes of cancer.


Dormant and latent infections


Some viruses cause no apparent changes to the infected cell. Cells in which the virus is latent and inactive show few signs of infection and often function normally. This causes persistent infections and the virus is often dormant for many months or years. This is often the case with herpes viruses.


Host range

Viruses are by far the most abundant biological entities on Earth and they outnumber all the others put together. They infect all types of cellular life including animals, plants, bacteria and fungi. Different types of viruses can infect only a limited range of hosts and many are species-specific. Some, such as smallpox virus for example, can infect only one species—in this case humans, and are said to have a narrow host range. Other viruses, such as rabies virus, can infect different species of mammals and are said to have a broad range. The viruses that infect plants are harmless to animals, and most viruses that infect other animals are harmless to humans. The host range of some bacteriophages is limited to a single strain of bacteria and they can be used to trace the source of outbreaks of infections by a method called phage typing. The complete set of viruses in an organism or habitat is called the virome; for example, all human viruses constitute the human virome.


Novel viruses

A novel virus is one that has not previously been recorded. It can be a virus that is isolated from its natural reservoir or isolated as the result of spread to an animal or human host where the virus had not been identified before. It can be an emergent virus, one that represents a new virus, but it can also be an extant virus that has not been previously identified. The SARS-CoV-2 coronavirus that caused the COVID-19 pandemic is an example of a novel virus.


Classification



Classification seeks to describe the diversity of viruses by naming and grouping them on the basis of similarities. In 1962, André Lwoff, Robert Horne, and Paul Tournier were the first to develop a means of virus classification, based on the Linnaean hierarchical system. This system based classification on phylum, class, order, family, genus, and species. Viruses were grouped according to their shared properties (not those of their hosts) and the type of nucleic acid forming their genomes. In 1966, the International Committee on Taxonomy of Viruses (ICTV) was formed. The system proposed by Lwoff, Horne and Tournier was initially not accepted by the ICTV because the small genome size of viruses and their high rate of mutation made it difficult to determine their ancestry beyond order. As such, the Baltimore classification system has come to be used to supplement the more traditional hierarchy. Starting in 2018, the ICTV began to acknowledge deeper evolutionary relationships between viruses that have been discovered over time and adopted a 15-rank classification system ranging from realm to species. Additionally, some species within the same genus are grouped into a genogroup.


ICTV classification

The ICTV developed the current classification system and wrote guidelines that put a greater weight on certain virus properties to maintain family uniformity. A unified taxonomy (a universal system for classifying viruses) has been established. Only a small part of the total diversity of viruses has been studied. As of 2024, 7 realms, 11 kingdoms, 22 phyla, 4 subphyla, 49 classes, 93 orders, 12 suborders, 368 families, 213 subfamilies, 3,769 genera, 86 subgenera, and 16,215 species of viruses have been defined by the ICTV.


The general taxonomic structure of taxon ranges and the suffixes used in taxonomic names are shown hereafter. As of 2022, the ranks of subrealm, subkingdom, and subclass are unused, whereas all other ranks are in use.


	Realm (-viria)
	Subrealm (-vira)
	Kingdom (-virae)
	Subkingdom (-virites)
	Phylum (-viricota)
	Subphylum (-viricotina)
	Class (-viricetes)
	Subclass (-viricetidae)
	Order (-virales)
	Suborder (-virineae)
	Family (-viridae)
	Subfamily (-virinae)
	Genus (-virus)
	Subgenus (-virus)
	Species































Baltimore classification


The Baltimore Classification of viruses is based on the method of viral mRNA synthesis.
The Nobel Prize-winning biologist David Baltimore devised the Baltimore classification system. The ICTV classification system is used in conjunction with the Baltimore classification system in modern virus classification.


The Baltimore classification of viruses is based on the mechanism of mRNA production. Viruses must generate mRNAs from their genomes to produce proteins and replicate themselves, but different mechanisms are used to achieve this in each virus family. Viral genomes may be single-stranded (ss) or double-stranded (ds), RNA or DNA, and may or may not use reverse transcriptase (RT). In addition, ssRNA viruses may be either sense (+) or antisense (−). This classification places viruses into seven groups:

	I: dsDNA viruses (e.g. Adenoviruses, Herpesviruses, Poxviruses)

	II: ssDNA viruses (+ strand or "sense") DNA (e.g. Parvoviruses)

	III: dsRNA viruses (e.g. Reoviruses)

	IV: (+)ssRNA viruses (+ strand or sense) RNA (e.g. Coronaviruses, Picornaviruses, Togaviruses)

	V: (−)ssRNA viruses (− strand or antisense) RNA (e.g. Orthomyxoviruses, Rhabdoviruses)

	VI: ssRNA-RT viruses (+ strand or sense) RNA with DNA intermediate in life-cycle (e.g. Retroviruses)

	VII: dsDNA-RT viruses DNA with RNA intermediate in life-cycle (e.g. Hepadnaviruses)



Role in human disease


Overview of the main types of viral infection and the most notable species involved
Examples of common human diseases caused by viruses include the common cold, influenza, chickenpox, and cold sores. Many serious diseases such as rabies, Ebola virus disease, AIDS (HIV), avian influenza, and SARS are caused by viruses. The relative ability of viruses to cause disease is described in terms of virulence. Other diseases are under investigation to discover if they have a virus as the causative agent, such as the possible connection between human herpesvirus 6 (HHV6) and neurological diseases such as multiple sclerosis and chronic fatigue syndrome. There is controversy over whether the bornavirus, previously thought to cause neurological diseases in horses, could be responsible for psychiatric illnesses in humans.


Viruses have different mechanisms by which they produce disease in an organism, which depends largely on the viral species. Mechanisms at the cellular level primarily include cell lysis, the breaking open and subsequent death of the cell. In multicellular organisms, if enough cells die, the whole organism will start to suffer the effects. Although viruses cause disruption of healthy homeostasis, resulting in disease, they may exist relatively harmlessly within an organism. An example would include the ability of the herpes simplex virus, which causes cold sores, to remain in a dormant state within the human body. This is called latency and is a characteristic of the herpes viruses, including Epstein–Barr virus, which causes glandular fever, and varicella zoster virus, which causes chickenpox and shingles. Most people have been infected with at least one of these types of herpes virus. These latent viruses might sometimes be beneficial, as the presence of the virus can increase immunity against bacterial pathogens, such as Yersinia pestis.


Some viruses can cause lifelong or chronic infections, where the viruses continue to replicate in the body despite the host's defence mechanisms. This is common in hepatitis B virus and hepatitis C virus infections. People chronically infected are known as carriers, as they serve as reservoirs of infectious virus. In populations with a high proportion of carriers, the disease is said to be endemic.


Epidemiology

Viral epidemiology is the branch of medical science that deals with the transmission and control of virus infections in humans. Transmission of viruses can be vertical, which means from mother to child, or horizontal, which means from person to person. Examples of vertical transmission include hepatitis B virus and HIV, where the baby is born already infected with the virus. Another, more rare, example is the varicella zoster virus which, although causing relatively mild infections in children and adults, can be fatal to the foetus and newborn baby.


Horizontal transmission is the most common mechanism of spread of viruses in populations. Horizontal transmission can occur when body fluids are exchanged during sexual activity, by exchange of saliva or when contaminated food or water is ingested. It can also occur when aerosols containing viruses are inhaled or by insect vectors such as when infected mosquitoes penetrate the skin of a host. Most types of viruses are restricted to just one or two of these mechanisms and are referred to as "respiratory viruses" or "enteric viruses" and so forth. The rate or speed of transmission of viral infections depends on factors that include population density, the number of susceptible individuals (i.e., those not immune), the quality of healthcare and the weather.


Epidemiology is used to break the chain of infection in populations during outbreaks of viral diseases. Control measures are used that are based on knowledge of how the virus is transmitted. It is important to find the source, or sources, of the outbreak and to identify the virus. Once the virus has been identified, the chain of transmission can sometimes be broken by vaccines. When vaccines are not available, sanitation and disinfection can be effective. Often, infected people are isolated from the rest of the community, and those that have been exposed to the virus are placed in quarantine. To control the outbreak of foot-and-mouth disease in cattle in Britain in 2001, thousands of cattle were slaughtered. Most viral infections of humans and other animals have incubation periods during which the infection causes no signs or symptoms. Incubation periods for viral diseases range from a few days to weeks, but are known for most infections. Somewhat overlapping, but mainly following the incubation period, there is a period of communicability—a time when an infected individual or animal is contagious and can infect another person or animal. This, too, is known for many viral infections, and knowledge of the length of both periods is important in the control of outbreaks. When outbreaks cause an unusually high proportion of cases in a population, community, or region, they are called epidemics. If outbreaks spread worldwide, they are called pandemics.


Epidemics and pandemics



Transmission electron microscope image of a recreated 1918 influenza virus
A pandemic is a worldwide epidemic. The 1918 flu pandemic, which lasted until 1919, was a category 5 influenza pandemic caused by an unusually severe and deadly influenza A virus. The victims were often healthy young adults, in contrast to most influenza outbreaks, which predominantly affect juvenile, elderly, or otherwise-weakened patients. Older estimates say it killed 40–50million people, while more recent research suggests that it may have killed as many as 100million people, or 5% of the world's population in 1918.


Although viral pandemics are rare events, HIV—which evolved from viruses found in monkeys and chimpanzees—has been pandemic since at least the 1980s. During the 20th century there were four pandemics caused by influenza virus, and those that occurred in 1918, 1957 and 1968 were severe. Most researchers believe that HIV originated in sub-Saharan Africa during the 20th century; it is now a pandemic, with an estimated 37.9million people now living with the disease worldwide. There were about 770,000 deaths from AIDS in 2018. The Joint United Nations Programme on HIV/AIDS (UNAIDS) and the World Health Organization (WHO) estimate that AIDS has killed more than 25million people since it was first recognised on 5 June 1981, making it one of the most destructive epidemics in recorded history. In 2007 there were 2.7million new HIV infections and 2million HIV-related deaths.

Ebola (top) and Marburg viruses (bottom)





Several highly lethal viral pathogens are members of the Filoviridae. Filoviruses are filament-like viruses that cause viral hemorrhagic fever, and include ebolaviruses and marburgviruses. Marburg virus, first discovered in 1967, attracted widespread press attention in April 2005 for an outbreak in Angola. Ebola virus disease has also caused intermittent outbreaks with high mortality rates since 1976 when it was first identified. The worst and most recent one is the 2013–2016 West Africa epidemic.


Except for smallpox, most pandemics are caused by newly evolved viruses. These "emergent" viruses are usually mutants of less harmful viruses that have circulated previously either in humans or other animals.


Severe acute respiratory syndrome (SARS) and Middle East respiratory syndrome (MERS) are caused by new types of coronaviruses. Other coronaviruses are known to cause mild infections in humans, so the virulence and rapid spread of SARS infections—that by July 2003 had caused around 8,000 cases and 800 deaths—was unexpected and most countries were not prepared.


A related coronavirus, severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), thought to have originated in bats, emerged in Wuhan, China in November 2019 and spread rapidly around the world. Infections with the virus caused the COVID-19 pandemic that started in 2020. Unprecedented restrictions in peacetime were placed on international travel, and curfews were imposed in several major cities worldwide in response to the pandemic.


Cancer


Viruses are an established cause of cancer in humans and other species. Viral cancers occur only in a minority of infected persons (or animals). Cancer viruses come from a range of virus families, including both RNA and DNA viruses, and so there is no single type of "oncovirus" (an obsolete term originally used for acutely transforming retroviruses). The development of cancer is determined by a variety of factors such as host immunity and mutations in the host. Viruses accepted to cause human cancers include some genotypes of human papillomavirus, hepatitis B virus, hepatitis C virus, Epstein–Barr virus, Kaposi's sarcoma-associated herpesvirus and human T-lymphotropic virus. The most recently discovered human cancer virus is a polyomavirus (Merkel cell polyomavirus) that causes most cases of a rare form of skin cancer called Merkel cell carcinoma. Hepatitis viruses can develop into a chronic viral infection that leads to liver cancer. Infection by human T-lymphotropic virus can lead to tropical spastic paraparesis and adult T-cell leukaemia. Human papillomaviruses are an established cause of cancers of cervix, skin, anus, and penis. Within the Herpesviridae, Kaposi's sarcoma-associated herpesvirus causes Kaposi's sarcoma and body-cavity lymphoma, and Epstein–Barr virus causes Burkitt's lymphoma, Hodgkin's lymphoma, B lymphoproliferative disorder, and nasopharyngeal carcinoma. Merkel cell polyomavirus closely related to SV40 and mouse polyomaviruses that have been used as animal models for cancer viruses for over 50 years.


Host defence mechanisms



The body's first line of defence against viruses is the innate immune system. This comprises cells and other mechanisms that defend the host from infection in a non-specific manner. This means that the cells of the innate system recognise, and respond to, pathogens in a generic way, but unlike the adaptive immune system, it does not confer long-lasting or protective immunity to the host.


RNA interference is an important innate defence against viruses. Many viruses have a replication strategy that involves double-stranded RNA (dsRNA). When such a virus infects a cell, it releases its RNA molecule or molecules, which immediately bind to a protein complex called a dicer that cuts the RNA into smaller pieces. A biochemical pathway—the RISC complex—is activated, which ensures cell survival by degrading the viral mRNA. Rotaviruses have evolved to avoid this defence mechanism by not uncoating fully inside the cell, and releasing newly produced mRNA through pores in the particle's inner capsid. Their genomic dsRNA remains protected inside the core of the virion.


When the adaptive immune system of a vertebrate encounters a virus, it produces specific antibodies that bind to the virus and often render it non-infectious. This is called humoral immunity. Two types of antibodies are important. The first, called IgM, is highly effective at neutralising viruses but is produced by the cells of the immune system only for a few weeks. The second, called IgG, is produced indefinitely. The presence of IgM in the blood of the host is used to test for acute infection, whereas IgG indicates an infection sometime in the past. IgG antibody is measured when tests for immunity are carried out.


Antibodies can continue to be an effective defence mechanism even after viruses have managed to gain entry to the host cell. A protein that is in cells, called TRIM21, can attach to the antibodies on the surface of the virus particle. This primes the subsequent destruction of the virus by the enzymes of the cell's proteasome system.


Two rotaviruses: the one on the right is coated with antibodies that prevent its attachment to cells and infecting them.
A second defence of vertebrates against viruses is called cell-mediated immunity and involves immune cells known as T cells. The body's cells constantly display short fragments of their proteins on the cell's surface, and, if a T cell recognises a suspicious viral fragment there, the host cell is destroyed by 'killer T' cells and the virus-specific T-cells proliferate. Cells such as the macrophage are specialists at this antigen presentation. The production of interferon is an important host defence mechanism. This is a hormone produced by the body when viruses are present. Its role in immunity is complex; it eventually stops the viruses from reproducing by killing the infected cell and its close neighbours.


Not all virus infections produce a protective immune response in this way. HIV evades the immune system by constantly changing the amino acid sequence of the proteins on the surface of the virion. This is known as "escape mutation" as the viral epitopes escape recognition by the host immune response. These persistent viruses evade immune control by sequestration, blockade of antigen presentation, cytokine resistance, evasion of natural killer cell activities, escape from apoptosis, and antigenic shift. Other viruses, called 'neurotropic viruses', are disseminated by neural spread where the immune system may be unable to reach them due to immune privilege.


Prevention and treatment

Because viruses use vital metabolic pathways within host cells to replicate, they are difficult to eliminate without using drugs that cause toxic effects to host cells in general. The most effective medical approaches to viral diseases are vaccinations to provide immunity to infection, and antiviral drugs that selectively interfere with viral replication.


Vaccines


Vaccination is a cheap and effective way of preventing infections by viruses. Vaccines were used to prevent viral infections long before the discovery of the actual viruses. Their use has resulted in a dramatic decline in morbidity (illness) and mortality (death) associated with viral infections such as polio, measles, mumps and rubella. Smallpox infections have been eradicated. Vaccines are available to prevent over thirteen viral infections of humans, and more are used to prevent viral infections of animals. Vaccines can consist of live-attenuated or killed viruses, viral proteins (antigens), or RNA. Live vaccines contain weakened forms of the virus, which do not cause the disease but nonetheless confer immunity. Such viruses are called attenuated. Live vaccines can be dangerous when given to people with a weak immunity (who are described as immunocompromised), because in these people, the weakened virus can cause the original disease. Biotechnology and genetic engineering techniques are used to produce subunit vaccines. These vaccines use only the capsid proteins of the virus. Hepatitis B vaccine is an example of this type of vaccine. Subunit vaccines are safe for immunocompromised patients because they cannot cause the disease. The yellow fever virus vaccine, a live-attenuated strain called 17D, is probably the safest and most effective vaccine ever generated.


Antiviral drugs


The structure of the DNA base guanosine and the antiviral drug acyclovir
Antiviral drugs are often nucleoside analogues (fake DNA building blocks), which viruses mistakenly incorporate into their genomes during replication. The life-cycle of the virus is then halted because the newly synthesised DNA is inactive. This is because these analogues lack the hydroxyl groups, which, along with phosphorus atoms, link together to form the strong "backbone" of the DNA molecule. This is called DNA chain termination. Examples of nucleoside analogues are aciclovir for Herpes simplex virus infections and lamivudine for HIV and hepatitis B virus infections. Aciclovir is one of the oldest and most frequently prescribed antiviral drugs. Other antiviral drugs in use target different stages of the viral life cycle. HIV is dependent on a proteolytic enzyme called the HIV-1 protease for it to become fully infectious. There is a large class of drugs called protease inhibitors that inactivate this enzyme. There are around thirteen classes of antiviral drugs each targeting different viruses or stages of viral replication.


Hepatitis C is caused by an RNA virus. In 80% of people infected, the disease is chronic, and without treatment, they are infected for the remainder of their lives. There are effective treatments that use direct-acting antivirals. The treatment of chronic carriers of the hepatitis B virus has also been developed by using similar strategies that include lamivudine and other antiviral drugs.


Around 100 individual antiviral drugs, or combinations of them, can be used to treat infections.


Infection in other species

Viruses infect all cellular life and, although viruses occur universally, each cellular species has its own specific range that often infects only that species. Some viruses, called satellites, can replicate only within cells that have already been infected by another virus.


Animal viruses


Viruses are important pathogens of livestock. Diseases such as foot-and-mouth disease and bluetongue are caused by viruses. Companion animals such as cats, dogs, and horses, if not vaccinated, are susceptible to serious viral infections. Canine parvovirus is caused by a small DNA virus and infections are often fatal in pups. Like all invertebrates, the honey bee is susceptible to many viral infections. Most viruses co-exist harmlessly in their host and cause no signs or symptoms of disease.


Plant viruses


Peppers infected by mild mottle virus
There are many types of plant viruses, but often they cause only a loss of yield, and it is not economically viable to try to control them. Plant viruses are often spread from plant to plant by organisms, known as vectors. These are usually insects, but some fungi, nematode worms, single-celled organisms, and parasitic plants are vectors. When control of plant virus infections is considered economical, for perennial fruits, for example, efforts are concentrated on killing the vectors and removing alternate hosts such as weeds. Plant viruses cannot infect humans and other animals because they can reproduce only in living plant cells.


Originally from Peru, the potato has become a staple crop worldwide. The potato virus Y causes disease in potatoes and related species including tomatoes and peppers. In the 1980s, this virus acquired economical importance when it proved difficult to control in seed potato crops. Transmitted by aphids, this virus can reduce crop yields by up to 80 per cent, causing significant losses to potato yields.


Plants have elaborate and effective defence mechanisms against viruses. One of the most effective is the presence of so-called resistance (R) genes. Each R gene confers resistance to a particular virus by triggering localised areas of cell death around the infected cell, which can often be seen with the unaided eye as large spots. This stops the infection from spreading. RNA interference is also an effective defence in plants. When they are infected, plants often produce natural disinfectants that kill viruses, such as salicylic acid, nitric oxide, and reactive oxygen molecules.


Plant virus particles or virus-like particles (VLPs) have applications in both biotechnology and nanotechnology. The capsids of most plant viruses are simple and robust structures and can be produced in large quantities either by the infection of plants or by expression in a variety of heterologous systems. Plant virus particles can be modified genetically and chemically to encapsulate foreign material and can be incorporated into supramolecular structures for use in biotechnology.


Bacterial viruses


Transmission electron micrograph of multiple bacteriophages attached to a bacterial cell wall
Bacteriophages are a common and diverse group of viruses and are the most abundant biological entity in aquatic environments—there are up to ten times more of these viruses in the oceans than there are bacteria, reaching levels of 250,000,000 bacteriophages per millilitre of seawater. These viruses infect specific bacteria by binding to surface receptor molecules and then entering the cell. Within a short amount of time, in some cases, just minutes, bacterial polymerase starts translating viral mRNA into protein. These proteins go on to become either new virions within the cell, helper proteins, which help assembly of new virions, or proteins involved in cell lysis. Viral enzymes aid in the breakdown of the cell membrane, and, in the case of the T4 phage, in just over twenty minutes after injection over three hundred phages could be released.


The major way bacteria defend themselves from bacteriophages is by producing enzymes that destroy foreign DNA. These enzymes, called restriction endonucleases, cut up the viral DNA that bacteriophages inject into bacterial cells. Bacteria also contain a system that uses CRISPR sequences to retain fragments of the genomes of viruses that the bacteria have come into contact with previously, which allows them to block the virus's replication through a form of RNA interference. This genetic system provides bacteria with acquired immunity to infection.


Some bacteriophages are called "temperate" because they cause latent infections and do not immediately destroy their host cells. Instead, their DNA is incorporated with the host cell's as a prophage. These latent infections become productive when the prophage DNA is activated by stimuli such as changes in the environment. The intestines of animals, including humans, contain temperate bacteriophages, which are activated by various stimuli including changes in diet and antibiotics. Although first observed in bacteriophages, many other viruses are known to form proviruses including HIV.


Archaeal viruses


Some viruses replicate within archaea: these are DNA viruses with unusual and sometimes unique shapes. These viruses have been studied in most detail in the thermophilic archaea, particularly the orders Sulfolobales and Thermoproteales. Defences against these viruses involve RNA interference from repetitive DNA sequences within archaean genomes that are related to the genes of the viruses. Most archaea have CRISPR–Cas systems as an adaptive defence against viruses. These enable archaea to retain sections of viral DNA, which are then used to target and eliminate subsequent infections by the virus using a process similar to RNA interference.


Role in aquatic ecosystems


Viruses are the most abundant biological entity in aquatic environments. There are about ten million of them in a teaspoon of seawater. Most of these viruses are bacteriophages infecting heterotrophic bacteria and cyanophages infecting cyanobacteria, and they are essential to the regulation of saltwater and freshwater ecosystems. Bacteriophages are harmless to plants and animals, but they are important mortality agents of phytoplankton, the base of the foodchain in aquatic environments. They infect and destroy bacteria in aquatic microbial communities, and are one of the most important mechanisms of recycling carbon and nutrient cycling in marine environments. The organic molecules released from the dead bacterial cells stimulate fresh bacterial and algal growth, in a process known as the viral shunt. In particular, lysis of bacteria by viruses has been shown to enhance nitrogen cycling and stimulate phytoplankton growth. Viral activity may also affect the biological pump, the process whereby carbon is sequestered in the deep ocean.


Microorganisms constitute more than 90% of the biomass in the sea. It is estimated that viruses kill approximately 20% of this biomass each day and that there are 10 to 15 times as many viruses in the oceans as there are bacteria and archaea. Viruses are also major agents responsible for the destruction of phytoplankton including harmful algal blooms. The number of viruses in the oceans decreases further offshore and deeper into the water, where there are fewer host organisms.


In January 2018, scientists reported that 800million viruses, mainly of marine origin, are deposited daily from the Earth's atmosphere onto every square meter of the planet's surface, as the result of a global atmospheric stream of viruses, circulating above the weather system but below the altitude of usual airline travel, distributing viruses around the planet.


Like any organism, marine mammals are susceptible to viral infections. In 1988 and 2002, thousands of harbour seals were killed in Europe by phocine distemper virus. Many other viruses, including caliciviruses, herpesviruses, adenoviruses and parvoviruses, circulate in marine mammal populations.


In December 2022, scientists reported the first observation of virovory via an experiment on pond water containing chlorovirus, which commonly infects green algae in freshwater environments. When all other microbial food sources were removed from the water, the ciliate Halteria was observed to have increased in number due to the active consumption of chlorovirus as a food source instead of its typical bacterivore diet.


Role in evolution


Viruses are an important natural means of transferring genes between different species, which increases genetic diversity and drives evolution. It is thought that viruses played a central role in early evolution, before the diversification of the last universal common ancestor into bacteria, archaea and eukaryotes. Viruses are still one of the largest reservoirs of unexplored genetic diversity on Earth.


Applications


Life sciences and medicine

Scientist studying the H5N1 influenza virus
Viruses are important to the study of molecular and cell biology as they provide simple systems that can be used to manipulate and investigate the functions of cells. The study and use of viruses have provided valuable information about aspects of cell biology. For example, viruses have been useful in the study of genetics and helped our understanding of the basic mechanisms of molecular genetics, such as DNA replication, transcription, RNA processing, translation, protein transport, and immunology.


Geneticists often use viruses as vectors to introduce genes into cells that they are studying. This is useful for making the cell produce a foreign substance, or to study the effect of introducing a new gene into the genome. Similarly, virotherapy uses viruses as vectors to treat various diseases, as they can specifically target cells and DNA. It shows promising use in the treatment of cancer and in gene therapy. Eastern European scientists have used phage therapy as an alternative to antibiotics for some time, and interest in this approach is increasing because of the high level of antibiotic resistance now found in some pathogenic bacteria. The expression of heterologous proteins by viruses is the basis of several manufacturing processes that are currently being used for the production of various proteins such as vaccine antigens and antibodies. Industrial processes have been recently developed using viral vectors, and several pharmaceutical proteins are currently in pre-clinical and clinical trials.


Virotherapy


Virotherapy involves the use of genetically modified viruses to treat diseases. Viruses have been modified by scientists to reproduce in cancer cells and destroy them but not infect healthy cells. Talimogene laherparepvec (T-VEC), for example, is a modified herpes simplex virus that has had a gene which is required for viruses to replicate in healthy cells, but is deleted and replaced with a human gene (GM-CSF) that stimulates immunity. When this virus infects cancer cells, it destroys them; in doing so, the presence of GM-CSF gene attracts dendritic cells from the surrounding tissues of the body. The dendritic cells process the dead cancer cells and present components of them to other cells of the immune system. Having completed successful clinical trials, the virus gained approval for the treatment of melanoma in late 2015. Viruses that have been reprogrammed to kill cancer cells are called oncolytic viruses.


Materials science and nanotechnology

From the viewpoint of a materials scientist, viruses can be regarded as organic nanoparticles. Their surface carries specific tools that enable them to cross the barriers of their host cells. The size and shape of viruses and the number and nature of the functional groups on their surface are precisely defined. As such, viruses are commonly used in materials science as scaffolds for covalently linked surface modifications. A particular quality of viruses is that they can be tailored by directed evolution. The powerful techniques developed by life sciences are becoming the basis of engineering approaches towards nanomaterials, opening a wide range of applications far beyond biology and medicine. Because of their size, shape, and well-defined chemical structures, viruses have been used as templates for organising materials on the nanoscale. Examples include the work at the Naval Research Laboratory in Washington, D.C., using Cowpea mosaic virus (CPMV) particles to amplify signals in DNA microarray-based sensors. In this application, the virus particles separate the fluorescent dyes used for signalling to prevent the formation of non-fluorescent dimers that act as quenchers. Another example is the use of CPMV as a nanoscale breadboard for molecular electronics.


Synthetic viruses

Many viruses can be synthesised de novo ("from scratch"). The first synthetic virus was created in 2002. Although somewhat of a misconception, it is not the actual virus that is synthesised, but rather its DNA genome (in case of a DNA virus), or a cDNA copy of its genome (in case of RNA viruses). For many virus families the naked synthetic DNA or RNA (once enzymatically converted back from the synthetic cDNA) is infectious when introduced into a cell. That is, they contain all the necessary information to produce new viruses. This technology is now being used to investigate novel vaccine strategies. The ability to synthesise viruses has far-reaching consequences, since viruses can no longer be regarded as extinct, as long as the information of their genome sequence is known and permissive cells are available. As of June 2021, the full-length genome sequences of 11,464 different viruses, including smallpox, are publicly available in an online database maintained by the National Institutes of Health.


Weapons



The ability of viruses to cause devastating epidemics in human societies has led to the concern that viruses could be weaponised for biological warfare. Further concern was raised by the successful recreation of the infamous 1918 influenza virus in a laboratory. The smallpox virus devastated numerous societies throughout history before its eradication. There are only two centres in the world authorised by the WHO to keep stocks of smallpox virus: the State Research Center of Virology and Biotechnology VECTOR in Russia and the Centers for Disease Control and Prevention in the United States. It may be used as a weapon, but as the vaccine for smallpox sometimes had severe side effects, it is no longer used routinely in any country. Thus, much of the modern human population has almost no established resistance to smallpox and would be vulnerable to the virus.




Original: https://en.wikipedia.org/wiki/Virus
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Gu Yanwu (Chinese:顧炎武; pinyin:Gù Yánwǔ, 1613–1682) was a Chinese historian, philologist, and poet. After failing to pass the civil service examination and after surviving the upheaval of the Qing conquest of the Ming dynasty, he became an itinerant scholar, traveling across much of imperial China while collecting notes for his work.


Born to a family of scholar-officials in the village of Qiandun in modern Kunshan, Jiangsu, Gu was adopted as the grandchild of his paternal uncle as an infant. He was tutored in the Chinese classics by his adoptive family, and began to pursue advancement in the imperial examination system. After the death of his adoptive grandfather, he passed preliminary examinations in 1626, but repeatedly failed to advance to the rank of juren. He abandoned the exams in 1641. He became a Ming loyalist after the Qing conquest, changing his personal name from Jiang to Yanwu ('warlike and blazing'), but declined any political position in the Ming rump state, after which he began traveling across China, likely financed by his family's landholdings in Kunshan.


The most notable of Gu's works was the Rizhilu (日知錄; 'Record of Daily Knowledge'), an edited collection of his notes on various topics, most mainly related to statecraft and historiography. He was critical of Neo-Confucianism, Buddhism, and Daoism. He criticized political centralization and reliance on law codes, arguing this ultimately reduced central authority by delegating power to clerks and officials. He advocated for historical study centered on primary sources. Only two of his works – the first edition of the Rizhilu and his phonology treatise Yinxue wushu (音學五書; 'Five Books on Phonology') – were published during his lifetime; the rest of his surviving works, including a variety of poetry, geographical texts, and notes, were published by his lone disciple Pan Lei after his death. Many of his works were lost.


Gu's thought influenced scholars throughout the Qing period, and 19th-century scholars such as He Shaoji venerated him at a Beijing temple constructed in his honor. Later, revolutionaries such as Liang Qichao praised his work, stressing his empiricism and resistance to Qing rule.


Early life and education

[image: The entry gate to a traditional Chinese manor residence]Former residence of Gu Yanwu in Qiandun (now Qiandeng, Kunshan, Jiangsu)

In 1613, Gu Yanwu was born under the name Gu Jishen (顧繼紳) in the village of Qiandun. This was about 24 li (about 14 kilometers or 9 miles) south of the city of Kunshan, in what was then the province of Jiangnan. Gu's ancestors had lived in the area for several centuries; he traced his roots to a man named Gu Qing who settled in the Yangtze Delta during the fall of the Northern Song around 1127. Gu's family had been wealthy scholar-officials (the educated class of government officials in Imperial China) since around 1524, when his family first settled in Qiandun.


Gu's father, Gu Tongying, was born in 1585. Orphaned at a young age, he became a minor scholar-official, but failed the provincial examinations seven times. However, he gained some local renown as a poet, like his father Gu Shaofu and eldest son Gu Xiang. He married a woman with the surname He (何), and had five sons with her and at least five daughters. Gu Jishen was the second of their sons.


Gu Tongying's paternal uncle was a scholar-official named Gu Shaofei. Shaofei did not progress far in the examination system, but purchased a scholarly rank from the Imperial Academy. His only son Gu Tongji had died at the age of eighteen in 1601, while betrothed to a woman with the surname Wang (王). Wang remained unmarried due to traditional customs and lived in relative seclusion with her would-be husband's family. As Jishen was Tongying's second son, he was adopted as the heir of the deceased Tongji, indirectly serving as an heir for Shaofei. Wang thus became his adoptive mother. Gu had little contact with his birth parents, and scarcely mentioned them in his works.


Gu was often sick as a child. At the age of three, he contracted smallpox, permanently disfiguring one of his eyes. Wang tutored him during his early childhood, using the works of the Song philosopher Zhu Xi. He then began attending a local school when he was seven. As part of his education, he read the Confucian Four Books and the philosophical treatise Huainanzi. His adoptive grandfather Gu Shaofei had him read various historical texts, such as the Guoyu, the Zuo Zhuan, and the Shiji. When Gu was eleven, his grandfather had him read the Song chronicle Zizhi Tongjian, telling him that understanding "one hundred juan (chapters) by Ming authors is not as good as understanding one juan from Song times".


Imperial examinations

Resenting both modern scholarship and the imperial examination system, Gu Shaofei did not initially focus Gu's studies around preparation for the examinations. However, on the advice of a family friend, he began training him for this, wishing to receive a high rank and a government stipend for his studies. In 1626, Gu passed an examination at Suzhou and became a shengyuan, or student scholar. Around this time, he purportedly joined the Fushe, a literary movement which sought to revive the philosophy and writing style of Chinese antiquity.


Gu's biological father, Gu Tongying, died that year. He went into the traditional period of mourning and did not take the 1627 examinations. However, his position as a shengyuan required him to ostensibly attend later annual examinations to reconfirm his status. The following year, the Commissioner of Education took sick leave and left during the grading process, and Gu's results were not released. In 1630, he passed the preliminary examinations, but later in the year failed the triennial examinations in Nanjing to become a juren (a higher rank of scholar). The following year, he married a woman with the surname Wang from Taicang and changed his name to Gu Jiang (顧絳).


Gu repeatedly took examinations throughout the 1630s. He often achieved the highest rank in the annual examinations, but achieved only the lowest rank in the higher-level preliminary examinations. He failed the triennial examinations for a second time in 1639. Taking Gu Shaofei's advice, he began to shift his focus from exams to private studies. He later wrote: "Realizing the many grievous problems with which the state was faced, I was ashamed of the meager resources which students of the Classics possessed to deal with these problems." He took notes as he read through the Twenty-One Histories and various local gazetteers. He later noted 1639 as the year he began collecting notes for his geography works.


Career
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In 1641, Gu Shaofei died, and Gu returned home to mourn. After this, he no longer took part in the examinations. The next year, his older biological brother Gu Xiang died, and Gu became the head of the household. Financially burdened by the funerals of both his brother and Gu Shaofei, he was forced to mortgage part of his family estate to a prominent local scholar-official, Ye Fangheng, beginning a property dispute. Shaofei's death also created turmoil within his family, as Shaofei's nephews objected to the legitimacy of Gu's adoption. They unsuccessfully attempted to force Gu and his adoptive mother Wang to leave the family estate by setting fire to their home.


The invading Manchu Qing dynasty captured the Ming capital of Beijing in 1644 and continued south, threatening the rest of China. Gu and his family moved several times over the following months, as the local government began to break down across China. They briefly returned to their family residence at Qiandun, where they were robbed. After this, near the end of the year, they settled at a village named Yulianjing between Kunshan and Changshu.


The Southern Ming, a rump state of the Ming, was established in Nanjing under the rule of the Hongguang Emperor in 1644. Gu was recommended as an official by the magistrate of Kunshan, Yang Yongyan, and in early 1645 was called to Nanjing to serve in the office of the Ministry of War. After he departed for Nanjing, the Manchu captured Kunshan, killing two of Gu's younger biological brothers and injuring his biological mother. In the sixth month of the year (in the Chinese calendar), the Qing forces captured Nanjing and killed the Hongguang Emperor, forcing Gu to return home to Yulianjing before he had taken up office.


Gu's adoptive mother, Wang, allegedly killed herself through starvation in response to the Manchu conquest. In late 1645, Gu temporarily buried his mother at the family's burial ground in Kunshan, waiting for a potential Ming restoration to give her a proper funeral. Following the conquest, he changed his personal name to Yanwu (炎武, 'warlike and blazing' or 'fervent militancy') and destroyed all his prior poetry. His new name likely represented his devotion to protect China from the Manchu. The death of his mother greatly affected his emotional state. Gu's contemporary Wang Gen later wrote that he had "survived profound suffering, and was committed to glorifying the memories of his mother", but that his "sentiments concealed during those decades hardly ever found a chance to be expressed in full".


Wandering

In 1646, Gu sent a servant to the court of the Prince of Tang, a Ming prince who claimed the throne after the Hongguang Emperor was captured. The servant returned with a summons to the prince's court. Gu did not go, partially because he had not yet officially buried his mother. Additionally, the servant described the prince as having difficulties establishing a functional government. However, Gu wrote a poem entitled "A Messenger from Yanping Has Arrived" (延平使至; Yanping shizhi) in honor of the occasion. As the Southern Ming's resistance against the Qing conquest continued, many of Gu's friends and relatives were killed due to their Ming loyalist activities. He wrote a series of poems to honor them, although no evidence directly links him to participating in resistance activities.



Excerpt from Wandering About (流轉; Liúzhuàn)



	Having removed my hair here and there,

	I took the guise of a traveling merchant.

	Alas, when I think of these five years,

	It has not been easy for me to live like this.

	My arduous journeying took me over land and water;

	My enemy is waiting at my gate.

	I could not even spend a night under my own roof,

	Which I had to forsake to become a wanderer.



稍稍去鬢毛，改容作商賈。

卻念五年來，守此良辛苦。
畏途窮水陸，仇讎在門戶。

故鄉不可宿，飄然去其宇。









—Gu Yanwu, 1650,translated by Willard J. Peterson




For unclear reasons, Gu traveled along the coast of northern Jiangsu and Zhejiang in the autumn of 1647, visiting the city of Wuxing that winter alongside his friend Gui Zhuang. In late 1647, seeing little hope for a Ming restoration (likely due to intelligence gathered during his travels), Gu held a formal funeral for his mother in Kunshan. He returned to Yulianjiang near the end of the year.


After spending much of 1648 in mourning for his mother, Gu began to travel again that autumn. He first went to Suzhou, and then traveled south. In 1651, he returned to Nanjing to make a pilgrimage to the tomb of the Ming founding emperor Hongwu. He lived in Nanjing from 1652 to 1654 while his wife stayed in Kunshan. To help facilitate his frequent pilgrimages to Hongwu's tomb, he purchased a secondary residence on Shenlie Mountain.


Dispute with Ye Fangheng

In 1655, one of Gu's former servants, Lu En, had begun working for Ye Fangheng, the landowner with whom Gu had a property dispute. Lu sought to discredit Gu, and told local officials that he had connections to Ming loyalists in Fuzhou. Because of this, Gu returned to Kunshan and led a group of his friends and relatives who captured Lu, and either beat him to death or drowned him. Gu was arrested afterwards and (due to a bribe by Ye) held in confinement under the watch of men associated with Ye. Gu was sentenced to forced labor, but was able to secure a second trial due to the support of two of his friends. After this, he had his sentence reduced to a beating. He was released in early 1656 and returned to Kunshan.


Shortly after Gu returned to Kunshan, his biological mother died. While traveling to Nanjing, he was attacked by an assassin sent by Ye. Gu fell from a mule he was riding and suffered a head injury, but was able to run away and escape further injury with help from a bystander. Later in 1656, his house was robbed by men under Ye's employ. Feeling that he would be unlikely to secure a legal victory over Ye, Gu began to travel further outside of his home region.


Further travels

Gu spent much of his time traveling, although his reasons for doing so and his methods for financing his increasingly lengthy journeys are unclear. The American historian Willard J. Peterson described him as having a "predilection for being on the move", and noted that other potential reasons for his travel – such as political activities, visiting friends, and research for his historical scholarship – would only partially explain his itinerancy. Gu described himself as spending half his year staying at inns, and rarely staying in a single location for more than a couple months.


Gu's family's landholdings in Kunshan were likely the source of most of his income. However, he also gained some income through purchasing and renting out farmland and from his scholarly work. He received gifts and scholarly commissions from friends and Qing officials due to his growing reputation. In 1658, he traveled to Tai'an and climbed Mount Tai before traveling across Shandong to visit the Temple of Confucius and Temple of the Duke of Zhou at Qufu and the Temple of Mencius at Zouxian. He lived intermittently around Jinan from 1657 to 1659. During this time, Gu may have purchased a mortgage on a farm owned by his friend, who had been indebted to him. Over the following decade, Gu intermittently used this farm, located east of Jinan in Zhangqiu, as a staging ground for his travels in northern China. He left the farm to be managed by others, only staying on it for a few months at a time.


In 1659, Gu continued north, visiting Shanhai Pass and the Ming tombs of Shisanling. In autumn, he traveled south to visit Yangzhou before returning north to Tianjin. Around this time, he visited the ruined Lingyan Temple near Jinan and obtained a number of Tang-era inscriptions. For unknown reasons, he traveled south the following year; he went to Nanjing and Jiangnan in 1660, before visiting Suzhou, Hangzhou, and Shaoxing in 1661. Peterson theorizes that he may have intended to evaluate the Qing government's control over the region.


During the early 1660s, the Zhuang Tinglong case resulted in the execution of many historians who were associated with an unauthorized history of the Ming dynasty, greatly upsetting Gu and forcing him to abstain from writing about Ming history. He returned north in 1662, visiting various locations in Shanxi and Shaanxi over the next two years. After visiting Henan and parts of Shandong, he returned to Jinan in 1665 and fully took control of the farm in Zhangqiu. In 1667, he made his final trip south to Jiangnan.


The following year, while staying at a monastery in Beijing, Gu was told that he was implicated in a trial in Shandong. Upon his arrival in Jinan, he learned that he was one of a group of scholars accused of creating texts which slandered the Qing dynasty in favor of the Ming. He was arrested for sedition and imprisoned for about six months before he was exonerated and released later in 1668. He resumed travel the following year, making trips between Shandong and Beijing. A young scholar named Pan Lei traveled from Shanyang in Shaanxi to join Gu at Jinan. Pan was his only student.


In 1670, Gu published the eight-juan first edition of his collected essays, Rizhilu (日知錄; 'Record of Daily Knowledge'). The Qing official Xiong Cili summoned him to Beijing in 1671 and asked him to work on the compilation of the History of Ming, the Qing government's official history of the Ming. Gu refused to help, wishing to maintain his lifestyle and honor his adoptive mother's wishes that he never serve the Qing. He never served the Qing government in any capacity, although he maintained good relationships with many Qing officials, as well as his nephews Xu Yuanwen and Xu Qianxie, who served as advisors at the court of the Kangxi Emperor. He traveled to Taiyuan, Shanxi, where he helped edit a commentary on the Book of Han. The following year, he twice traveled between Shanxi and Beijing, staying at the capital with Xu Yuanwen. He continued frequent travels through the northern provinces in the following years.


Later life and death
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In 1675, Gu began studying in a house built for him in Qi County, Shanxi, living there alongside a concubine. The house was built by his friend Dai Tingshi (戴廷栻), who collected art and sponsored Ming loyalists from his residence in Shanxi. Some 19th-century sources in Shanxi describe Gu and his friend Fu Shan as founding figures of the province's banking industry.


Gu Yanwu had one biological son, Yigu, who died at the age of four. As such, he had no heir for much of his life. In 1676, he summoned Gu Yansheng, the son of one of his distant cousins, from Wujiang. The two met at Dezhou, and Gu performed a ritual to recognize Yansheng as his son. Later, he adopted Gu Shishu – the grandson of his biological younger brother Gu Shu – as the heir to his deceased son Yigu and thus his own grandson. This was a controversial and unusual adoption at the time, as the adoption of heirs to sons who died before adulthood was prescribed against in prior Confucian doctrine. The adoption was later used as precedent in Qing legal discourse of adoption.


Gu refused to accept any position within the Qing government. In 1678, he refused to participate in a set of special scholarly examinations, an offer to work with a magistrate in Fuping County, Shaanxi, and an invitation to work with the son of a prominent military commander in Gansu. In 1680, he learned of the death of his wife, who had stayed in Kunshan during his period of travel. Gu did not return south, but carried out his period of mourning at the residence of a friend in Fenzhou, Shanxi.


After a journey to Quwo in 1681, Gu fell ill and began having difficulties walking. He completed the adoption rites of Gu Yansheng while staying with a friend in Quwo, and arranged his marriage to the daughter of an influential local family. Gu's health began to improve by the start of the following year. Shortly thereafter, he slipped and fell off his horse while attempting to mount it, and died the following day at the age of seventy. Two months later, Gu Yansheng arrived to obtain his coffin, which he took home to Kunshan for burial.


Works



Gu read and wrote frequently throughout his life, purportedly bringing an additional horse with him while traveling to carry his books and study materials. He frequently sought out inscriptions when traveling near historical and religious sites. He published only two works during his lifetime: the phonology text Yinxue wushu (音學五書; 'Five Books on Phonology') and the first edition of his collected notes, Rizhilu (日知錄; 'Record of Daily Knowledge'). Much of his unpublished work was lost after his death, while some survived only as manuscripts. Pan Lei collected some of his poems and letters and published them for the first time in the collection Tinglin yishu huiji (亭林遺書彙輯; 'Collected Posthumous Writings of Gu Tinglin').


Gu's longest work was Tianxia junguo libing shu (天下郡國利病書; 'On the Benefits and Faults of the Empire's Local Administration'), a collection of historical and local documents totaling 120 juan. The book outlines the social, political, and economic history of the Ming dynasty, noting their increased corruption during the empire's decline. Taxes, corvée, national defense, tuntian (military colonies), land rights, and water conservation are covered. Gu described the text as a way to both record the knowledge he gained during his travels and advise on the use of natural resources.


The similar 100-juan text Zhaoyu zhi (肇域志; 'Annals of Geography'), a compendium of notes on historical geography, was compiled during work on Tianxia junguo libing shu. Another geography text, Lidai diwang zhai jing ji (歷代帝王宅京記; 'Record of the Emperor's Residences Through History'), details the foundation of cities, temples, and palaces across various dynasties.


Rizhilu

Gu published an eight-juan edition of the Rizhilu in 1670. After his death, Pan Lei edited the full 32-juan version of the anthology and published it in Fujian in 1695. The expanded edition included many edits, and some improvements suggested by scholars such as Yan Ruoqu, while others were made to avoid Qing literary censorship. The expanded version contains over a thousand essays; the smallest is less than a single column of text in length, while the largest is over 121 columns.


Described by scholar Jao Tsung-I as Gu's magnum opus, the Rizhilu is an edited anthology of Gu's notes compiled over a period of thirty years. The expanded edition is divided into sections about the classics, government, social customs, the examination system, historiography, and geography in addition to smaller sections on various other topics. It critiques mistakes in ancient works and, along with Tianxia junguo libing shu, serves to record many of Gu's historiographical ideas. It often includes broad analyzes of the evolution of individual phenomenon or institutions. Although anti-Manchu elements of the work were downplayed in order to evade censorship, Gu intended the work to advise on the resumption of Chinese statecraft after the end of Qing rule.


Yinxue wushu

Gu's Yinxue wushu (音學五書; 'Five Books on Phonology') analyzes the phonology of Old Chinese as it was spoken at the time of the compilation of the Chinese classics during the 1st millennium BCE. He adapts the phonological method of the Ming dynasty writer Chen Di to dispute modern readings of classical poetry. The five books total 38 juan in length. The first section, Guyin biao (古音表, 'Ancient Phonology Tables'), serves as a catalog of sounds in Old Chinese. Yiyin (易音, 'I Ching Pronunciation') studies the phonetics of the I Ching, while Shi benyin (詩本音, 'Original Sounds of the Shijing') analyzes the phonetics of the Shijing. Tang yunzheng (唐韻正, 'Tang Rhyme Corrections') compares the phonology recorded in Tang dynasty–era Middle Chinese to Old Chinese. The last book, Yinlun (音論, 'Phonology'), presents a general overview of Chinese historical phonology.


Gu's heterodox views on phonology were upsetting to some of his contemporaries; his friend Gui Zhuang wrote to him in 1668 that "I suspect that as your learning widens, it will grow stranger, which may not be limited to the field of phonology. If your other opinions are similar to these, would it be too abstruse and eccentric?" Gu responded with a series of six poems entitled "Coming East" (赴東; Fu dong), declaring that "My heart's principle will endure with constancy, / And like mountains and rivers does not ever change".


Poetry

Many Ming loyalists and former Ming officials wrote highly emotional poetry during the early Qing period, often recalling Tang-era poets such as Bai Juyi and Du Fu. Gu greatly admired Bai Juyi's allegorical poetry, believing that it captured poetry's fundamental purpose of expressing melancholy and critiquing society.


Much of Gu's poetry focuses on contemporary events, such as his 1644 poem Daxingai (大行哀; 'The Death of the Emperor'), made in mourning for the Chongzhen Emperor, the final emperor of the Ming. The first collection of his poetry was published by Pan Lei later in the Kangxi era. Following editions were subject to censorship due to Qing literary inquisitions, often resulting in the removal or alteration of taboo characters. The six-juan collection of poetry was reduced to four or five juan in later editions due to state censorship.


Philosophy

Gu was a Confucian scholar generally critical of Neo-Confucianism, dismissing the thought of the 11th-century Cheng brothers as a derivative of Chan Buddhism. He critiqued Zhu Xi, a philosopher inspired by the Cheng brothers, and his concept of a "philosophy of rational principle" (理學; lixue). However, Gu did not closely follow the utilitarian approach of Zhu's contemporary opponents, such as Ye Shi. The historian Ian Johnston describes Gu as a "fundamentalist Confucian" due to his emphasis on classical philosophy and his rejection of Neo-Confucianism, Buddhism, and Daoism.


Governance




Why is it that the people keep getting poorer and the kingdom keeps getting weaker, to the point of chaos? The defect in fengjian is despotism from below. The defect in junxian is despotism from above. The ancient sages, treating the people of the empire with the public interest at heart, parceled out land and divided it into kingdoms. Today's rulers make everything within the four seas into their prefectures and districts and still think it's not enough. Everyone is the object of suspicion and everything is the object of control.



—Gu Yanwu,Gu Tinglin shiwenji, translated by John Delury




Gu argued that rulers should not try to change the moral and political values of a country, but that they should seek to constantly adjust the functions of state in order to adapt to new circumstances. He noted that the Qin dynasty's abolition of the fengjian (封建, 'hereditary governance') system of governance in favor of junxian (郡縣, 'prefectural governance') was a wise decision. However, he wrote that it was only from the prior decay of the old system that a new system was able to be implemented.


Gu conceptualized Tianxia (天下; Tiānxià; '[everything] under Heaven'; a concept centering the world on China) as both the moral foundations of Chinese civilization and Chinese civilization itself, with Tianxia enduring despite the rise and fall of successive dynasties. He warned of the potential for the "collapse of civilization" (亡天下; wáng tiānxià) as distinct from the fall of a dynasty, arguing that such a state would reduce humans to an animalistic existence.


Writing that the junxian system itself had grown obsolete, Gu argued for a new system which combined elements of both systems, featuring both a strong central authority and local devolution of power. He wrote that political centralization impaired the ability of local governments to effectively govern, ultimately weakening central authority, and that magistrates should be allowed to hold hereditary control over their home territory. According to him, this would incentivize them to aid the stability and security of the region out of their own self-interest. He argued that a true autocracy was futile to impose, and that a wise ruler should instead seek to rule through the "rule of many", emphasizing the status of local clans and familial lineages across the empire.


In one section of his Rizhilu, Gu disputes the idea that the emperor's sovereignty emerges from the Mandate of Heaven (the concept that heaven bestows legitimacy onto virtuous rulers and dynasties). He argues that the emperor's position is ultimately in service of the populace, and that there is no fundamental difference between the emperorship and any other political position besides rank. He praised the Ming dynasty's founder, the Hongwu Emperor, writing that he attempted to devolve power to local government. This was in contrast to many other scholars, who saw the Hongwu Emperor's rule as despotic for committing violence against his political enemies and purging his court of dissenters.


Gu wrote that the growing power of eunuchs and administrative clerks were symptoms of an over-reliance on regulation. He contrasts regulation (例; lì) with law (法; fǎ), arguing that laws and legal systems which emphasize the public good were essential for the survival of a dynasty. Gu saw law as a mechanism by which the ruler attempted to curtail his own officials; he wrote that this could be beneficial, but that over-reliance on codified legal and administrative regulations unintentionally delegates decision-making power to officials, eunuchs, and clerks, who might become corrupt.


Although he criticized Qin Shi Huang (the first Chinese emperor) for his autocratic rule, he praised the Qin dynasty for establishing an administrative and legal system which continued to the present day. Gu's defense of the Qin and of law more generally ran strongly against conventional Confucian doctrine, leading to some later scholars denouncing him as a Legalist. His approach was inspired by the 12th-century scholar Chen Liang, who implemented some elements of Legalist doctrine and opposed Zhu Xi's Neo-Confucianism.


Historiography

Gu outlined a method of historical writing centered on the collection of many distinct primary sources. He criticized his contemporaries for relying too heavily on secondary sources, comparing this to minting new coins by melting down old ones. Gu described his experience of finding previously unknown primary sources as leaving him "so overjoyed that he could not sleep". He emphasized the importance of corroborating sources with external evidence and viewing no one source (including classical histories such as the Spring and Autumn Annals) as inerrant. He also prescribed the use of citations for all quotations, including the mention of both authors when a quotation comes from a secondary source, describing it as a matter of respect for past generations.


Gu opposed the pursuit of knowledge purely for its own sake, writing that "historical books are composed to mirror what happened in the past so as to provide lessons for the present", illuminating the Tao through descriptions of state affairs and the livelihoods of the people. He believed that poems such as those collected in the Shijing could provide useful insight into the past. Criticizing scholars who objected to the inclusion of love poems alongside moral and philosophical poetry in the Shijing, Gu wrote that "people's customs are shown through verses and one may learn from them the growth and decay of a certain country".


Gu followed the models of Sima Qian, the Han dynasty author of the Shiji, as well as the medieval historians Sima Guang and Ma Duanlin, due to their lifelong dedication to objective historical research. Gu viewed history as a cyclical process, although he viewed some aspects of society, such as morality, as fundamental and unchanging.


Legacy
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Gu's family remained prominent scholar-officials around Suzhou throughout the Qing period. One of his indirect descendants, born near the end of the Qing dynasty, was the heterodox historian Gu Jiegang. The first nianpu (年谱, 'chronological biography') for Gu Yanwu was compiled by his adoptive son Gu Yansheng after his death, while another was compiled by the early Qing official Li Guangdi. Li described Gu as being seen as "unsociable and eccentric" and known to "mock both the ancient and the contemporary", resulting in him being "despised by all the people" in Jiangnan.


In the early 19th century, additional nianpu were compiled by the historian Wu Yingkui. After a revival of interest in Gu's political philosophy during the middle of the 19th century, new nianpu were compiled by the scholars He Shaoji and Zhang Mu.


Influence and evaluation

Gu's works were read by many early Qing scholars, including both Ming loyalists and Qing officials. Zhang Xuecheng, writing in the late 18th century, considered Gu the founder of the "western" school of studies. He described Gu and his intellectual followers as more inspired by classical studies and Zhu Xi's works than the "eastern" school in the tradition of Huang Zongxi, which he described as emphasizing historical studies and the work of Ming philosopher Wang Yangming. Modern scholars have credited Gu with founding the philological field of Hanxue (漢學, 'Han learning').


The discussion of Gu Yanwu's political philosophy was limited until the waves of crises faced by the dynasty during the mid-19th century. In 1843, He Shaoji led a group of scholars to construct a temple to Gu in Beijing. This hosted a community of scholars who met annually at the temple to honor Gu from 1843. One of these scholars, Zeng Guofan, declared Gu one of the "two sages" of the Qing dynasty alongside the 18th-century thinker Qin Huitian. Gu's name was added to the Beijing Temple of Confucius in 1909, along with those of his contemporary Ming loyalists Wang Fuzhi and Huang Zongxi.
 

The writer and activist Liang Qichao, one of the founders of the New Culture Movement of the early 20th century, sought to elevate the importance of Gu's work. Liang argued that Gu incorporated the scientific method in his work, describing him as among the primary founders of the Kaozheng (考證, 'search for evidence'), an empiricist school of thought on textual criticism. One of Liang's contemporaries, the philologist Zhang Binglin, praised Gu for his resistance to the Qing dynasty and his denial of the dynasty's legitimacy, seeing his thought as applicable to the resistance to the Japanese occupation of Manchuria in the 1930s.


Up to the late 20th century, little in-depth scholarly attention was given to Gu's historiography. During the mid-20th century, Chinese historians Ch'ien Mu and Hou Wailu evaluated Gu's philosophy, but gave only cursory attention to his historical work. The American historian Willard J. Peterson wrote a biography of Gu in the 1960s, emphasizing his historiographical thought.




Original: https://en.wikipedia.org/wiki/Gu_Yanwu
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Meurig ab Arthfael (or Mouric,  ruled c.848– c.874) was a king in south-east Wales. In the seventh century, Gwent was a single kingdom covering south-east Wales, but in the ninth century it was divided between Glywysing (now called Glamorgan), which had a higher status, and a smaller Gwent, covering the area which is now Monmouthshire. Historians disagree whether Meurig was king of Glywysing, with authority across south-east Wales, or only of Gwent. His sons Brochfael ap Meurig and Ffernfael ap Meurig were only kings of Gwent, and they were subject to their cousin Hywel ap Rhys, king of Glywysing.


The twelfth-century Book of Llandaff records charters in which Meurig granted land to bishops or guaranteed grants by others. Two charters state that he freed all churches from obligations to laymen, and in the view of the historian Wendy Davies, he was one of the few kings recorded in the charters who attempted to guarantee ecclesiastical immunity from widespread lawlessness and arbitrary use of power. Historians disagree when he died. Deaths of kings called Meurig are recorded in 849 and 874, and some historians date Meurig ab Arthfael's death definitively to 874, but others think that it is possible that he was the Meurig who died in 849.


Background

The boundaries and names of Welsh kingdoms varied over time in the early medieval period. In the seventh century, south-east Wales was a single kingdom called Gwent, but historians of Wales do not agree on the situation in the ninth century, when some kings made grants in locations across the territory, while others were confined to the eastern part. Thomas Charles-Edwards thinks that the old Gwent was divided between Glywysing (later called Morgannwg or Glamorgan) in the west and a smaller Gwent (now Monmouthshire) in the east, with the ruler of Glywysing being an over-king. Wendy Davies argues that it is more likely that the old Gwent remained a single kingdom now called Glywysing, but she also mentions junior kings whose territory was confined to the smaller ninth-century Gwent. Patrick Sims-Williams thinks that either may be true, and that they "may amount to the same thing".


Kingship

The main sources for King Meurig ab Arthfael are charters recorded in the twelfth-century Book of Llandaff. Much of this book is fraudulent, and until the late twentieth century most historians dismissed it as worthless, but since the work of Davies in the 1970s on the charters, they have been reappraised, and while some are judged to be forgeries, others are regarded as genuine in whole or part. However, the charters are undated; several Meurigs are mentioned, and it is not always clear which one is being referred to. Confirmation that Meurig ab Arthfael and his sons, Brochfael and Fernfael, ruled in the ninth century is provided by their notice in two independent sources. Asser in his biography of Alfred the Great of 893 mentions "Brochfael and Ffernfael (sons of Meurig and kings of Gwent)", and charter 199bii is a grant by King Meurig, giving his sons' names as witnesses.


Davies dates Meurig's reign as c.848– c.874. Almost nothing is known of kings in south-east Wales immediately before his time as his reign follows a gap in the Llandaff charters of some fifty years. His predecessor as king was probably his second cousin, Ithel ab Athrwys, who was killed in battle in 848 and was apparently the last of his line. According to a Harleian genealogy (an Old Welsh genealogy preserved in the Harleian Library), Meurig was a son of Arthfael ap Rhys.


Davies locates Meurig's grants across Glywysing and Gwent, and she and Charles-Edwards state that he ruled both territories as king of Glywysing. Charles-Edwards suggests that Meurig and his brother Rhys ab Arthfael probably ruled Glywysing successively. Sims-Williams dissents, arguing that in the only charter placing Meurig in Glywysing, his name was later interpolated, and that he had no power outside Gwent. Rhys ab Arthfael's son Hywel ap Rhys was king of Glywysing, and his cousins, Meurig's sons, had an inferior status as kings of Gwent.


Charters
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Around 850, charters 169b and 170 state that Meurig ordered that all churches were to be released from obligations to laymen. Davies comments that the Llandaff charters give an "impression of lawlessness and of the arbitrary use of royal power by those who held it." In her view, Meurig is one of the few exceptions, as he seems to have attempted to free all ecclesiastical property from lay control, but he cannot have been wholly successful as kings continued to make grants transferring the ownership of churches in the tenth and eleventh centuries.


Medieval Welsh kings owned large landed estates, and grants by Meurig to bishops recorded in charters in the Book of Llandaff include one in 868 surrendering the church at Tryleg to Bishop Cerennyr. Several charters approved by Meurig record grants by laymen to ecclesiastics. Two dated to around 850 record grants to Bishop Grecielis with Meurig's guarantee. In charter 169b, Fauu gave Cilpedec (Kilpeck) church with its land, and in charter 170 Cuinncum returned Cum Mouric (perhaps Little Dewchurch) church to the bishop. In charter 74 dating to around 860, Meurig consented to a grant by Britcon and Iliwg of Lann Mocha (St Maughans) to Archbishop Dyfrig's church, but in another version (171b) of the charter Meurig guaranteed their grant of Lann Bocha to Bishop Grecielis, and it is not clear which version is genuine.


Death

Deaths of kings called Meurig are recorded in the Annales Cambriae in 849 and 874, and historians of Wales do not agree which one was Meurig ab Arthfael. Charles-Edwards thinks that he may be the Meurig who died 849, but Bartrum states that his death is recorded in 874. Davies argues that "the claims of the relative chronology of the witness sequence are such as to suggest that Meurig ab Arthfael, the King Meurig of grants 169b-171b, 199bii (214?), 216b, 225 died in 874 rather than 849". Sims-Williams mentions both dates as alternatives.
 

A genealogy of Meurig's nephew, Hywel ap Rhys, lists Gwriad ap Brochfael as an ancestor, but in the view of the scholar of Welsh genealogy Peter Bartrum, this is probably an error, and Gwriad may have been a son of Brochfael ap Meurig and father of Nowy ap Gwriad, king of Gwent in the 950s. This theory is not accepted by other historians, who describe Nowy's descent as unknown. Davies states that the royal line descended from Meurig appears to have ended with Brochfael, who died in the early tenth century.




Original: https://en.wikipedia.org/wiki/Meurig_ab_Arthfael
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[image: The UEFA Champions League trophy won by Liverpool in 2005 on display in the club's museum]The European Champion Clubs' Cup trophy, won by Liverpool for the fifth time in 2005

The history of Liverpool Football Club from 1985 to the present day covers the appointment of Kenny Dalglish as manager, the Hillsborough disaster, and the club's return to European competition in 1991. Throughout this period, the club played in the top tier of English football, which in 1992 became the Premier League.


Dalglish was appointed as player-manager after Joe Fagan resigned following the 1985 Heysel Stadium disaster, which resulted in Liverpool's indefinite ban from European competition. Liverpool won a league and FA Cup double in Dalglish's first season, and won a further league title in 1987–88. The Hillsborough disaster, which occurred during an FA Cup semi-final against Nottingham Forest at Hillsborough Stadium in April 1989, resulted in the deaths of 97 of the club's supporters. After the disaster, Dalglish led the club to their eighteenth title in 1989–90; he resigned in February 1991. The Taylor Report into the Hillsborough disaster recommended the end of standing terraces; to comply with its findings, Anfield was converted to an all-seater stadium during the early 1990s, which greatly reduced its capacity. Dalglish's successor Graeme Souness won the FA Cup in his first full season. In the newly formed Premier League, he struggled to sustain the club's domestic successes and was replaced by Roy Evans midway through 1993–94. Liverpool improved to fourth the following season and won the League Cup.


In 1998, Gérard Houllier was appointed co-manager alongside Evans. The arrangement lasted until November when Evans resigned and Houllier became the sole manager. The club won a unique treble of trophies in 2001, and a year later finished second to Arsenal, their highest league finish in 11 years. Houllier departed the club in mid-2004. Liverpool won the UEFA Champions League for the fifth time in Rafael Benítez's debut season, and he guided the club to a further FA Cup success in 2006. Midway through the 2006–07 season, the club was bought by Americans Tom Hicks and George Gillett. At the start of the 2010–11 season, Liverpool were on the verge of bankruptcy; the club was sold to New England Sports Ventures following a high court ruling. Roy Hodgson, who took over from Benítez, left the club in 2011; Dalglish was again placed in charge of team affairs and won the 2012 League Cup, Liverpool's eighth win in the competition.


Dalglish was replaced by Brendan Rodgers after the team finished eighth in the 2011–12 Premier League. Rodgers guided Liverpool to second in 2013–14, but board disagreements over transfers and poor team performances led to his sacking in October 2015. His replacement, Jürgen Klopp, led the club to a resurgence in form as they appeared in consecutive Champions League finals, winning the latter in 2019 to earn a sixth European Cup ending a seven-year trophy drought. The following season, he guided the team to the 2019–20 Premier League title, the club's first league title in 30 years and the first under the Premier League format. Klopp left Liverpool in 2024, and his successor Arne Slot won the 2024–25 Premier League before being dismissed the following year.


1985–90: Success at a cost

Dalglish became manager following the resignation of Fagan after the Heysel Stadium disaster. He started by replacing long-serving full-backs Phil Neal and Alan Kennedy with Steve Nicol and Jim Beglin. Liverpool began the 1985–86 season poorly and were ten points behind Manchester United at the end of September. The club continued to struggle until the end of the season when they won eleven of their last twelve matches, as their rivals were dropping points. Liverpool needed to beat Chelsea in the last game of the season to win the league championship. A goal from Dalglish secured the championship. The club also progressed to the 1986 FA Cup Final, where they faced Everton. Liverpool went behind to a first-half goal from Gary Lineker, but two goals from Ian Rush and a Craig Johnston goal in the second half secured a 3–1 victory. The club had achieved a double of league championship and FA Cup in the same season for the first time.


[image: Hillsborough memorial, which is engraved with the names of the 97 people who died in the Hillsborough disaster. Flowers are below the memorial.]The Hillsborough memorial, which is engraved with the names of the 97 people who died in the Hillsborough disaster
At the start of the 1986–87 season, Rush announced his intention to leave Liverpool for Italian team Juventus when the season was finished. Rush did not want to leave but the club decided to sell him, as they were short of money due to their expulsion from European competition. Midway through the season, Dalglish signed John Aldridge to replace Rush when he left. Prior to his departure, Rush scored 40 goals. Liverpool finished second in the league behind Everton, and were knocked out of the FA Cup in the third round by Luton Town. The club did reach the 1987 Football League Cup Final, but they were beaten 2–1 by Arsenal. At the end of the season, Dalglish signed Peter Beardsley and John Barnes to improve their attack. Liverpool regained the league championship; they did not suffer defeat until their 29th match against Everton, one of two losses during the season. The club had the chance to complete the double, as they reached the final of the FA Cup against Wimbledon. Although favourites against a club who had become a member of the Football League only eleven years previously, they lost the match 1–0.


Rush returned to Liverpool for the start of the 1988–89 season, due to homesickness. Liverpool struggled at the start of the season and by January they were nine points behind leaders Arsenal; by April the teams were level on points, and Arsenal were ahead on goal difference. By this time, Liverpool had reached the semi-finals of the FA Cup against Nottingham Forest at Hillsborough stadium on 15 April 1989. Within six minutes the match was abandoned; overcrowding at the Leppings Lane end of the ground resulted in the death of ninety-seven people, as they were crushed against perimeter fencing. Ninety-four fans died, in what became known as the Hillsborough disaster, that day; the 95th victim died in hospital from his injuries four days later; the 96th died nearly four years later, without regaining consciousness; the final 97th victim died in 2021. Liverpool won the replay 3–1 to reach the final against Everton. They led for the majority of the match from an Aldridge goal. Everton's Stuart McCall scored in the 89th minute to take the game into extra time. Substitute Rush scored in the 95th minute, but McCall scored again in the 102nd minute to level the match. Another goal from Rush two minutes later secured a 3–2 victory for Liverpool. Once again, Liverpool had a chance at the double. Their final match of the season was against second-placed Arsenal, who were three points behind. The game had originally been scheduled for 23 April, but Liverpool's FA Cup commitments meant it was postponed and rearranged for 26 May. Arsenal needed to win the match by two clear goals to win the league championship. They took the lead in the 52nd minute when striker Alan Smith scored. With the match in injury time, Michael Thomas scored to give Arsenal a 2–0 victory. The result meant Arsenal won the championship on goals scored.


After the season, an inquiry headed by Lord Taylor was set up to establish the causes of the Hillsborough disaster. The subsequent Taylor Report, published in 1990, found that failure of police control was the main reason for the disaster and recommended that major stadiums remove terracing and become all-seater venues. Liverpool started the 1989–90 season in good form, exemplified by a 9–0 victory over newly promoted Crystal Palace. Eight different players scored for the club, the only time this has occurred in English football. In October and November they lost four games, but they recovered to go unbeaten until a 1–0 loss to Tottenham Hotspur in March. Following the match, Liverpool signed forward Ronny Rosenthal on loan from Standard Liège. His impact was immediate; he scored seven goals in eight appearances, including a hat-trick against Charlton Athletic to help Liverpool to their eighteenth league championship. The club progressed to the semi-finals of the FA Cup, but they lost 4–3 to Crystal Palace after extra time.


1990–98: Decline

[image: The Spion Kop during a match against Norwich City. It was the last match before it was converted to an all-seater stand.]The Spion Kop before a game against Norwich City in 1994. It was redeveloped into an all-seater stand for the start of the next season, following the recommendations of the Taylor Report.
Liverpool started the 1990–91 season by winning their first eight league games. They remained unbeaten until a 3–0 loss to Arsenal in December, followed by another to Crystal Palace at the end of the month. The club's form began to tail off and Arsenal moved above them in January. After a 4–4 draw against Everton in an FA Cup replay in February, Dalglish announced his resignation as manager, citing stress as the reason. Coach Ronnie Moran became caretaker manager; he won three of the ten matches he was in charge of, as they fell further behind Arsenal. Former player Graeme Souness was announced as manager in April, but the club were unable to catch Arsenal, who won the league by seven points. Souness reshaped the team during the 1991–92 season. Beardsley, Gary Gillespie and Steve McMahon were sold. Souness bought Dean Saunders for £2.9million, but Liverpool finished in sixth position, the first time they had finished outside the top two since 1981. The club did reach the final of the FA Cup against Sunderland, which they won 2–0. The season saw Liverpool compete in Europe for the first time since the Heysel stadium disaster in 1985; they were readmitted a year after other English clubs. Liverpool reached the quarter-finals of the UEFA Cup, where they lost to Italian team Genoa 4–1 over two legs. The Boot Room, which had been a meeting place for Liverpool's coaches since Bill Shankly was manager, was demolished during Souness' time at the club. A new press room was built in its place.


Anfield was redeveloped at the start of the 1992–93 season following the recommendations of the Taylor report. A second tier was added to the Kemlyn Road stand, which included executive boxes and function suites as well as 11,000 seats. Renamed the Centenary Stand, it was officially opened on 1September 1992 by Union of European Football Associations (UEFA) president Lennart Johansson. In the inaugural season of the Premier League, Liverpool again finished in sixth place, losing fifteen of their forty-two matches. They exited early in the FA Cup, League Cup and UEFA Cup Winners' Cup. In the 1993–94 season Liverpool won their first three games, but their form dipped as they lost four consecutive games. One positive was the emergence of striker Robbie Fowler from the club's youth team. He scored on his first-team debut against Fulham in the first leg of a League Cup tie, and scored all five goals in the return leg as Liverpool won 5–0. Liverpool continued to struggle during the season, culminating in a defeat to Bristol City in an FA Cup replay. Souness was sacked after the match and replaced by coach Roy Evans. The club ended the season in eighth place after losing sixteen of their games. Liverpool began to fall behind their rivals off the pitch. Manchester United made £93million after they were floated on the stock market, while Liverpool made £22million when media company Granada bought 9.9% of the club.


[image: View of the Kop during a match against Paris Saint-Germain]Paris Saint-Germain halted Liverpool's progress in the semi-final of the 1996–97 UEFA Cup Winners' Cup.
After the construction of the Centenary Stand, the Spion Kop was redeveloped for the start of the 1994–95 season. The stand became all-seater, retaining the single tier with a reduced capacity of 12,000. In Evans's first full season in charge, Liverpool finished in fourth place, their best finish since the departure of Dalglish. The club reached the sixth round of the FA Cup before losing 2–1 to Tottenham Hotspur, and reached the 1995 Football League Cup Final against Bolton Wanderers. Two goals from Steve McManaman helped Liverpool to a 2–1 victory as they won their fifth League Cup. The season also saw several long-serving players leave the club, as Grobbelaar, Nicol and Ronnie Whelan departed. Before the start of the 1995–96 season, Liverpool signalled their intent to improve upon the previous season, signing forward Stan Collymore for a British club record £8.5million. Collymore scored the only goal in a 1–0 win over Sheffield Wednesday in the first game of the season. The season included a 4–3 win against Newcastle United at Anfield in April 1996 with Collymore scoring an injury-time winner – a game considered one of the greatest in Premier League history. Liverpool finished in third place. They reached the final of the FA Cup against Manchester United; an 85th-minute goal from Eric Cantona secured a 1–0 victory for United. The Cup final saw the appearance of Liverpool players in cream Armani suits, an incident which generated most headlines for an under-achieving group of players the media had pejoratively dubbed the Spice Boys, who were perceived as focusing on partying, sports cars, fame and hairstyles rather than football.


Liverpool started the 1996–97 season well, and by the turn of the year they were top of the league, two points clear of Arsenal. The club were unable to maintain their form during the rest of the season, losses to Coventry City, Manchester United and Wimbledon resulted in the club finishing the season in fourth position. Despite early exits in the League and FA Cup, Liverpool reached the semi-finals of the UEFA Cup Winners' Cup. They were unable to progress after a 3–0 defeat in the first-leg, despite winning the second leg 2–0, and were knocked out 3–2 on aggregate against French team Paris Saint-Germain. Liverpool were without striker Fowler for the start of the 1997–98 season after he suffered knee ligament damage in a pre-season friendly. This was offset by the emergence of Michael Owen, who scored eighteen goals from thirty-six appearances. Paul Ince was signed to replace Barnes who joined Newcastle United. Liverpool were unable to challenge eventual winners Arsenal and finished thirteen points behind in third place. Further redevelopment took place at Anfield during the season with a second tier added to the Anfield Road stand.


1998–2006: Fluctuating fortunes

Liverpool appointed Frenchman Gérard Houllier as co-manager alongside Evans for the 1998–99 season. Poor results put pressure on the partnership, and after a 3–1 defeat by Tottenham Hotspur in the League Cup, Evans resigned. Houllier's first game as sole manager was a 3–1 defeat to Leeds United. Liverpool's form did not improve under Houllier and early exits in the UEFA and FA Cup were followed by the club finishing the season in seventh place, missing the qualification spots for European competition. Houllier reshaped the squad at the start of the 1999–2000 season. New players were brought into the squad such as Dietmar Hamann, Sami Hyypiä and Sander Westerveld; David James, Ince and McManaman left the club. Houllier continued the reshaping into the season when he signed forward Emile Heskey for a club record £11million in March. Liverpool failed to secure a return to the UEFA Champions League, as they finished the season in fourth place. They also performed poorly in the FA and League Cup, exiting early in both competitions.


In the 2000–01 season Liverpool won three competitions to complete a unique treble of trophies. The first trophy was the League Cup, when they beat Birmingham City 5–4 in a penalty shoot-out after the match had finished 1–1. They then won the FA Cup, as Owen scored two goals in the last ten minutes to overturn a one-goal deficit to win the match against Arsenal 2–1. The final trophy the club won was the UEFA Cup. An own goal in the last minute of extra time by Delfí Geli secured a 5–4 victory over Spanish team Alavés. Liverpool finished the league in third place, securing a return to the European Cup (now the UEFA Champions League) for the first time since the Heysel Stadium disaster. Liverpool's participation in the UEFA Champions League in the 2001–02 season saw the club reach the quarter-finals, where they were eliminated by German team Bayer Leverkusen 4–3 on aggregate. The season was Liverpool's best in the league in recent years, as they finished second, seven points behind Arsenal. Despite their improved performance in the league, Liverpool were unable to defend the FA and League Cup, exiting in the fourth and third rounds respectively. The season was overshadowed by Houllier's heart problems. He suffered chest pain at half-time during a match with Leeds at Anfield. He had an eleven-hour operation to fix an acute dissection of the aorta and did not return until February. His assistant Phil Thompson took charge of the team in the interim.


Houllier signed several players at the start of the 2002–03 season, including Bruno Cheyrou, Salif Diao and El-Hadji Diouf. The former was preferred to Nicolas Anelka, despite the latter performing well during his loan from Paris Saint-Germain the previous season. Liverpool were unbeaten in their first twelve games in the league, which gave them a seven-point lead. A defeat to Middlesbrough in their next game started a run of twelve games without victory until they beat Southampton 1–0 in January. The club finished the season in fifth place. Despite early exits in the FA Cup and UEFA Champions League, Liverpool won the League Cup, defeating Manchester United in the final. The 2003–04 season started poorly for Liverpool as they lost their first game 2–1 to Chelsea. By the end of the year they had lost six of their eighteen matches in the league. In the second half of the season they only lost a further four games to finish in fourth position securing a place in the 2004–05 UEFA Champions League. They exited the UEFA and League Cup in the fourth round. In the FA Cup, they were eliminated by Portsmouth 1–0 in a fifth-round replay. At the end of the season Houllier was replaced as manager by Rafael Benítez.


The 2004–05 season was a disappointment in the league as Liverpool finished in fifth place outside the UEFA Champions League qualification places. They were eliminated from the FA Cup third round by Burnley. The club reached the final of the League Cup, but lost 3–2 to Chelsea. Liverpool also reached the final of the UEFA Champions League. A game that would become known as the Miracle of Istanbul, it appeared the club would lose their second final of the season when they were 3–0 down to Italian team Milan at half-time, but three goals in six minutes allowed Liverpool to draw level at 3–3. No goals in extra time meant the match went to a penalty shoot-out, which they won 3–2. A fifth-place finish in the Premier League meant Liverpool were not guaranteed entry into the Champions League and faced the prospect of not being able to defend their European title. UEFA eventually ruled that they would be allowed to do so, but would be required to start in the first qualifying round. They were eliminated in the first knockout round by Portuguese team Benfica. In the 2005–06 season they finished in third place. They also reached the 2006 FA Cup Final where they faced West Ham United. Liverpool won 3–1 in a penalty shoot-out after the match finished 3–3.


2006–15: Near misses

The 2006–07 season was Liverpool's first after American businessmen George Gillett and Tom Hicks bought the club, in a deal which valued it and its outstanding debts at £218.9million. Liverpool once more came third in the league, this time 21 points behind Manchester United. They went out of both domestic cup competitions to Arsenal, but reached the 2007 UEFA Champions League Final where they again faced Milan. Unlike 2005, Liverpool were unable to recover from going behind, and lost the match 2–1. During the summer, Benítez strengthened his team by signing Fernando Torres for a club record £24million, and midfielders Ryan Babel and Yossi Benayoun. They drew thirteen of their 38 matches and finished the season in fourth place. Liverpool exited the FA and League Cup in the fifth round, but in the UEFA Champions League reached the semi-finals for the third time in four seasons, where they lost 4–3 on aggregate to Chelsea. Torres scored 33 goals in all competitions, and in the process broke two club records; he became the first Liverpool striker since Fowler to score more than 20 goals in a league season, and equalled Roger Hunt's run of scoring in consecutive league matches at Anfield (8).


In the 2008–09 season a 5–1 victory over Newcastle United in December gave Liverpool a three-point lead in the league with half of the season remaining. They did not win any games in January and, despite good form for the remainder of the season, were unable to catch Manchester United and finished in second place. In the FA and League Cup, they were eliminated in the fourth round. In the UEFA Champions League, they were again eliminated by Chelsea, this time at the quarter-final stage. The 2009–10 season was a disappointment for Liverpool as they were unable to improve on the previous season's performance, finishing seventh in the league. They lost eleven matches, nine more than the previous season, to finish outside the top four for the first time since 2005. The club also suffered poor form in the UEFA Champions League; they were eliminated in the group stages and subsequently entered the UEFA Cup (now rebranded as the UEFA Europa League). In the Europa League they reached the semi-finals. Their opponents were Spanish team Atlético Madrid, who progressed to the final on the away goals rule after the tie finished 2–2 on aggregate. Benitez left the club by mutual consent at the end of the season and was replaced by Roy Hodgson.


[image: Liverpool and Cardiff players compete for the ball following a Cardiff throw-in.]Cardiff and Liverpool players during the 2012 Football League Cup Final
The club was sold to Fenway Sports Group during the 2010–11 season. Accounts had shown that Liverpool were £350million in debt with losses of £55million, causing auditor KPMG to qualify its audit opinion. The Royal Bank of Scotland, who were the club's creditors, took owners Gillett and Hicks to court to force through a sale. The court ruled in the creditors' favour and the club was sold to Fenway Sports Group for £300million on 15 October 2010. On the pitch, Liverpool's performances were poor. A 3–1 defeat to Blackburn Rovers in January left the club in twelfth place in the league with nine defeats from twenty games. Hodgson was sacked after the match and replaced by former manager Dalglish. After a loss in his first match against Manchester United in the FA Cup, Liverpool eventually finished the season in sixth place. Dalglish bought several players at the start of the 2011–12 season, including Charlie Adam, Stewart Downing and Jordan Henderson. They finished in eighth place, the club's worst finish in eighteen years. In both the League Cup and FA Cup, they reached the final. The club won a record eighth League Cup, with a 3–2 penalty shoot-out victory against Cardiff City after the match finished 2–2. Liverpool lost the 2012 FA Cup Final 2–1 to Chelsea. The season was marred by the Luis Suárez abuse incident in October during a match against Manchester United, in which he racially abused Patrice Evra. He was fined £40,000 and banned for eight games. Dalglish was sacked at the end of the season and replaced by Brendan Rodgers.


Rodgers promised "to dedicate my life to fight for this club and defend the great principles of Liverpool Football Club on and off the field." Liverpool finished seventh in his first season, but outperformed expectations the following season to put them into title contention. A victory over Manchester City put them four wins away from their first title since 1990, but their run of 11 consecutive victories was halted by a 2–0 home loss to Chelsea. The defeat meant the title race was out of Liverpool's control. Having taken a 3–0 lead in their next match, away at Crystal Palace, Liverpool conceded three times in the final 15 minutes to draw 3–3 and were overhauled by Manchester City. Liverpool went into the final day with a chance of winning the league, but Manchester City beat West Ham to be crowned champions. In July, Suárez was sold to Barcelona for £75million, and the following January Steven Gerrard agreed a move to the LA Galaxy at the end of the campaign, ending 17 years at the club. Rodgers was sacked after a poor start to the 2015–16 season.


2015–24: Revival under Klopp

Jürgen Klopp led Liverpool to consecutive UEFA Champions League finals in 2018 and 2019, winning the latter—the club's sixth European title.
Following Rodgers' dismissal, it was announced on 8 October 2015 that Jürgen Klopp had agreed a three-year deal to manage the club. In his first press conference, Klopp stated his intention to bring trophies to the club within four years, and jokingly titled himself 'The Normal One' in a parody of José Mourinho's famous 'The Special One' comments from 2004. After Klopp's appointment, Liverpool reached the finals of the League Cup and UEFA Europa League, losing the former 3–1 in a penalty shoot-out after the match finished 1–1, and the latter 3–1 to Sevilla in Basel. In Liverpool's first full season under Klopp, they finished fourth. Another fourth-place finish followed the season after, and Klopp guided the side to the 2018 UEFA Champions League Final, where they lost 3–1 to Real Madrid. Klopp subsequently made a number of high-profile signings, including centre-half Virgil van Dijk in January, for a reported fee of £75million, a world record transfer fee for a defender. In the same transfer window, attacking midfielder Philippe Coutinho was sold to Barcelona with a transfer fee of £105million, potentially rising to £142million should various clauses be met. In the summer, the club signed midfielders Naby Keïta and Fabinho, forward Xherdan Shaqiri, and goalkeeper Alisson.


Liverpool started the 2018–19 season with their best-ever league start, winning their first six matches. A 4–0 win against Newcastle United on 26 December saw Liverpool extend their lead in the table to six points at the half-way point of the season and become only the fourth Premier League team to be unbeaten at this stage. Equalling the all-time record for the fewest goals conceded half-way through top-flight season, Liverpool conceded 7goals and kept 12 clean sheets in 19 matches. Ultimately, Liverpool finished a season-long title battle as runners-up to Manchester City, to whom they suffered their only league defeat of the season. Winning all of their last nine matches, Liverpool scored 97 points, the third-highest total in the history of the English top-flight and the most points scored by a team without winning the title, and remained unbeaten at home for the second season running; their thirty league wins matched the club record for wins in a season. Liverpool reached the Champions League final for the second consecutive year after overcoming a 3–0 first-leg deficit by beating Barcelona 4–0 in the second leg at Anfield. In the 2019 final, Liverpool defeated Tottenham Hotspur 2–0 to secure the club's sixth European title and end a seven-year trophy drought.


Liverpool's first game of the 2019–20 season was the 2019 FA Community Shield where they faced Premier League champions Manchester City, losing 5–4 on penalties. The second trophy under Klopp's management came in the 2019 UEFA Super Cup, where they defeated fellow English club Chelsea 5–4 on penalties. It was Liverpool's fourth triumph in the annual contest, placing them behind only Barcelona and AC Milan, who had five titles apiece. Having finished as runners-up on three previous occasions, Liverpool won their first FIFA Club World Cup in 2019 after defeating Brazilian club Flamengo 1–0 in the final after extra-time, making them the first English side to win the international treble of the UEFA Champions League, UEFA Super Cup and FIFA Club World Cup. In December 2019 Klopp signed a contract extension keeping him at the club until 2024. Liverpool topped the 2019–20 Premier League by 13 points after 21 games (with two games in hand), registering 61 points from their first 21 games – the most ever at that stage of the season by a side in Europe's top five leagues. On 13 March 2020, after having played 29 games of the season and with Liverpool having an unprecedented 25-point lead over second-place Manchester City, it was announced following a decision by the Premier League that the current season had been suspended until 4 April at the earliest, after a number of players and club staff had become ill due to the coronavirus pandemic. This was extended six days later to 30 April. Liverpool returned to action against Everton in the Merseyside derby on 21 June with a 0–0 draw. The 30-year wait for their 19th top-flight title (and first in the Premier League era) ended on 25 June with Chelsea defeating Manchester City, leaving City 23 points behind Liverpool with only 21 left available. Liverpool had won the title with a record seven games left in the season.


On 27 February 2022, Liverpool won a record ninth League Cup following an 11–10 penalty shoot-out win against Chelsea in the final. On 3 May, Liverpool defeated Villarreal 5–2 on aggregate in the Champions League semi-finals to reach the final. On 14 May, Liverpool beat Chelsea 6–5 on penalties in the 2022 FA Cup final after a 0–0 draw to win their eighth FA Cup and their first under Klopp, completing the domestic cup double for the 2021–22 season. However, they finished a season-long title battle as runners-up to Manchester City by one point for the second time in four seasons despite having a 3–1 victory against Wolverhampton Wanderers on the final day in the Premier League. On 28 May, Liverpool were defeated 1–0 in the Champions League final against Real Madrid, Klopp's second Champions League final loss in charge of the club.


On 30 July 2022, Liverpool won their first FA Community Shield under Klopp and their 16th overall, defeating Manchester City 3–1 to claim the 2022 title. On 26 January 2024, Klopp confirmed his intention to leave Liverpool at the end of the 2023–24 Premier League season. On 25 February 2024, Liverpool won their record-extending 10th League Cup title by defeating Chelsea 1–0 at Wembley Stadium with a 118th-minute header by captain Virgil Van Dijk.


2024–26: Arne Slot

[image: A man talking in a conference room]Slot, with Liverpool, in 2024
Arne Slot, head coach of Eredivisie club Feyenoord, was announced as Klopp's successor for the 2024–25 season. The Premier League campaign started with one loss in the first 30 games. Liverpool reached the 2025 EFL Cup final, losing 2–1. Liverpool were successful in the league, with Slot guiding the club to a record-equalling twentieth top-flight title, which was secured in a 5–1 win over Tottenham Hotspur in April. The club held a parade on 26 May 2025 to celebrate, but the event was marred by an incident wherein a car drove into supporters and attendees on Water Street after allegedly following an ambulance into an area closed off to cars. The suspect, 53-year-old Paul Doyle of West Derby, appeared to argue with supporters as they swarmed his vehicle, hitting it and opening the driver-side door, before he accelerated and drove through the crowd, injuring 109 people. On 3 July, Liverpool player Diogo Jota was killed in a car crash near Cernadilla, Spain alongside his brother, André Silva. Jota's kit number, 20, was retired following his death. Slot was dismissed by the club on 30 May 2026, following a fifth-place finish in the Premier League, and a season devoid of trophies.




Original: https://en.wikipedia.org/wiki/History_of_Liverpool_F.C._(1985%E2%80%93present)
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