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Family tuntun tt RNA-guided DNA-targeting systems
— yato si CRISPR, ko si tii jé gene-editing tool

Nipa mining microbial genomes péli protein structures, researchers ri TIGR-Tas, family tuntun ti RNA-
guided systems ti ii cut DNA pélii two-part guide ati ldini “PAM” landing site. Won fi han pé version
kan programmable ninii human cells, sugbon efficiency kéré, won si trace deep evolutionary links si RNA-
guided machines miiran. Real expansion ti RNA-guided biology ni, possible starting point fiin future tools
— basic-science discovery ati proof of concept, ki i se mature editor tabi therapy.
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Eka tuntun kan 1611 igi awon RNA-guided machines

Nigba di¢, biology iwé iwddii kan mda i dé pela akolé ti ko béere fin. Ti eyi gba ni “CRISPR tuntun kan.” Is¢ t6

wa I€yin r¢ fanimdra ju bée lo — 6 si tin din sii, bi ¢ se sdba ri.

E jé kd bere peld ohun ti CRISPR mu di oldkiki: RNA-guided éto. Etan nda ni pé prétini ko nild ki a hard-wire
r¢ 14ti recognize target kan. Dipo bée, 6 gbe short piece of RNA — guide kan — 6 si lo si ibi ti sequence guide
naa ba match. Y1 guide pada, target nda yi. Programmability yii ni idi ti CRISPR fi di irins¢. Sugbén CRISPR ki
i se RNA-guided ¢td kan soso nind nature, 1béere iwé iwadii yii si jé eyi t6 ni stdru: ird eto miiran mélod ni wa,

ki ni won I k¢ wa?
How TIGR-Tas targets DNA without being CRISPR

A tigRNA guide uses two spacers to posftfon a Tas protein on both DNA strands.

1. TIGR array 2. Tas complex 3. DNA target

the locus encodes guide RNA the guide loads into the protein two spacers read the two strands
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NOT SHOWN BY THIS PAPER
* a CRISPR replacement ready for routine editing * aknown natural immune function for every TIGR-Tas system

* an efficient human-cell editor or a therapy

Original diagram — The Clean Paper - raster artwork embedded; labels and claims remain editable SVG

TIGR-Tas lo guide ti 6 ni spacers méji lati ka opposite strands ti DNA. Architecture tuntun ni, ki i se ready-made
jini editor.

Original diagram — The Clean Paper CC BY 4.0

Lati wa won, onkowé ko search fiin matching jini sequences — wén mda 1i yi pip0 koja evolutionary akoko, nitori
naa distant relatives & sonii. Wén search fiin shapes. Wén bere 1ati apd CRISPR Cas9 prétini ti 6 di guide RNA
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mu, won si wa predicted protini isetd databases fin ohun ti a k¢ ni ona kan nda. Trail yen lo — nipas¢ bacterial
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“jumping jini” kan ati machinery ti ordinary seeli i 10 lati chemically tweak RNA ara won — si ohun tuntun gidi.

Ohun ti awon olukowé se

Structural search naa ri previously unrecognised family of prétini, ti a encode pip0 ju lo nind bacteriophages
(viruses ti i infect bacteria), viruses of archaea, ati tiny parasitic bacteria. Qkookan wa 1égb¢¢ distinctive stretch
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of DNA: long repeating array ti onkowé pe ni TIGR array (Tandem Interspaced Guide RNA). Wén pe prétini
nda ni Tas (TIGR-associated). Di¢ Tas prétini jé bare RNA-gripping part nikan; awon miiran ni DNA-cutting
irins¢ — okan nind molecular scissors méji (RuvC tabi HNH) — ti a so m¢ won.

L¢yin ti won ri family nda nind database, won gbe e wo lab: won express €to nda nind E. coli, won sequence small
RNAs ti won se, won mo ofin ti RNAs yen fi i ri DNA target, wn iddnwo bdyé cutting versions fi cut gan-an,
woén gbiyanju lati program okan fin editing eniyan seeli, nikehin won freeze working complex kan wdn si image

iseto re ni near-atomic resolution.

Ohun ti won ri

Guide naa wa ni apa méji. TIGR array ni a ilana si short RNAs t6 ni nipa 36 letters, okookan ni targeting segments
méji t6 yatd. Segment kan ka strand kan ti target DNA; omii ka opposite strand. Mejeeji sisé po lati pin site kan

mé. Eyi jé mechanistic departure gidi l4ti CRISPR, ti guide ré fi match single strand nint continuous stretch kan.

Ko si nilo “landing pad.” Qpd CRISPR nucleases I¢ cut nikan ni 1égbeé short specific DNA motif (“PAM”) t6
wa beside target — constraint t6 i1 aala ibi ti won l¢ aim. TIGR ¢to ko fi requirement bé¢ han: target sequence
funra r¢ ni won gbdra 1é. System ti ko nilo PAM I¢, ni principle, target si i places.

Cutting versions naa cut precisely. P¢l little RN A guide, RuvC- ati HNH-bearing Tas prétini se clean, sequence-

specific breaks nintt DNA — won ko si se nnkan ldisi guide.

eda kan lé program fiin editing éniyan seeli — sugbh¢n barely. Nigba ti a gbe wo éniyan seeli nind dish, a si
aim si jini méfa, Tas prétini kan se edits, t6 confirm pé eto programmable nind seeli wa. Sugbén efficiency kéré:
best oran jé few percent of seeli. Fuin ifiwéra, today’s optimized CRISPR irinsé routinely edit large fraction of
seeli. Eyi jé proof pé 6 le sisé€, ki 1 se irinsé ti 1l sis€ ddadda.

Structure salayé ona is¢ — 6 si hint origins re¢. Imaged complex jé mirror-symmetric pair of prétini ti 6 clasp
figure-eight-shaped guide RNA, peld target DNA ti a bend sharply. Strikingly, architecture nda jo machine kan
nind relatives ti seeli wa — box C/D snoRNP, ti 6 guide chemical edits si RNA dipo ké cut DNA.

Natural job r¢ ko daji. Nigba onkowé express eto kan nind E. coli, kO fend off invading viruses tabi plasmids —
day job ti CRISPR. Dipd bée¢ 6 gradually purge targeted plasmid kojd generations pipo, té hint pé gidi role r¢ I&
wa ninu slow competition 14adrin mobile DNA pieces dipo frontline immune defence. Sugbdn artificial borrowed

setting ni, honest answer ni pé a ko tii mo ohun ti ¢td wonyi se nind wild.

Ohun ti eyi likely tamo si

Nnkan méji, pela ipele of igbékelé t6 yato.

Solid okan: known world of RNA-guided &to tébi, 6 si varied ju CRISPR ati recently ri cousins r¢ lo. TIGR-Tas
jé branch tuntun gidi, péld own two-part, PAM-free way of recognizing DNA. Eyi jé gidi addition si map.

Deeper, si i speculative okan: nitori TIGR machinery jé built bi snoRNP ti i edit RNA ninu seeli bi tiwa, ati bi
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known jumping jini kan, 6 l¢ mark evolutionary link ldaarin RNA-guided RNA-modifying eto ati RNA-guided

DNA-targeting &td0 — seé se missing piece nind itan bi programmable RNA guides se arise kojd life.

Ohun ti eyi ko fi eri mule

- Ki1ise ready gene-editing irinsé. Editing nint éniyan seeli han, sighén weak — few percent best oran. Proof
of programmability ni, ki i se mature editor, ¢ si jin si isegln 10.

- Kiise “CRISPR 2.0.” Bi irins¢ 16nii, CRISPR-Cas9 out-edits r¢ ni pip0. TIGR-Tas jé tuntun architecture
ni proof-of-concept stage, ki 1 se better ¢da of existing product.

- Biological role r¢ unknown. Ko act bi anti-virus immune €to6 nind okan idanwo; “tuntun bacterial immune
etd” ko established.

. Op(f) basic gna isé si open — peli bi guide RNA se cut si final length ati ohun ti eto target nind nature (Opo
wa nind microbes ti 0 nira lati culture).

- Ko si therapy nihin-in. Discovery ati characterization nind microbes ati seeli culture ni — no disease, no
itoju, no aldisan.

Bawo ni eri se lagbara t6?

Discovery funra r¢ diré 16ri ground t6 firm, 6 si well-rounded: large-scale structural mining, lab confirmation ti
bi RNA se form ati bi 6 se ri/cut DNA, near-atomic isétd of complex in action, plus human-cell iddnwo. Claim
pé “tuntun distinct RNA-guided DNA-targeting family ni” well supported lati itdséna pipo.

Ohun t6 early ni usefulness. Editing works barely, gbogbo optimization ti yi CRISPR 14ti curiosity si irinsé¢ si
wa niwaju fun TIGR. Ohun t6 inferential ni rest of itan — natural role jé reasonable guess lati artificial idanwo,
evolutionary link jé elegant argument l4ti shared iseto, ki 1 se settled history. iwé iwadii sdra nipa which is which.

Ki nidi ti 6 i se pataki?

VRN

Cas13, ati recently smaller IscB/JOMEGA pro6tini ati eukaryotic Fanzors — jé, ni iber¢, newly described biology
nikan. Ko si okan t6 dé bi finished irinsé. System p¢li two-part guide ati no PAM requirement jé genuinely yato
starting koké, PAM-free targeting si jé flexibility ti tool-builders fé.

Stugbon quieter esi Ie se pataki ju irinsé prospect. Nipa tying DNA-cutting ¢to si RNA-editing snoRNP machinery
ati jumping jini, is¢ yii sketch seé se thread t6 connect very yato RNA-guided eto kojd tree of life. Ird awdri bée

I¢ reorganize bi field se 16ye origin irinsé€ r¢ — t6 I€ ni iye pip0 ju akolé mii nipa scissors 1o ni long run.
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Akétan kedere

Nipa search fin prétini shapes dipo sequences, oluwddii discover TIGR-Tas: previously unknown family of RNA-
guided DNA-targeting €to, mostly nint bacterial viruses ati parasitic bacteria. Guide RNA r¢ unusual — nipa 36
letters pelu targeting segments méji ti fi ka opposite strands of DNA — ati unlike CRISPR, ko nild adjacent “PAM”
motif. DNA-cutting members cut precisely, okan ¢ program fiin human-cell editing (sugbén efficiency few percent
nikan), near-atomic iseto si fi complex t6 jo snoRNP machinery ti i edit RNA nind seeli wa han — suggesting
deep evolutionary link 143drin RNA-guided RNA-modifying ati DNA-targeting &td. Eyi jé gidi expansion ti RNA-
guided biology ati seé se chassis ftin future irins¢ — basic-science discovery ati proof of concept, ki i se mature
jini editor, ki i se “CRISPR 2.0,” ki 1 se therapy. Natural job r¢ nint wild si unknown.

Ayewo laisi aseju

Ohun ti iwé iwadii fi han: New distinct RNA-guided DNA-targeting family (TIGR-Tas) nind prokaryotes ati
viruses won; two-segment PAM-free guide RNA (~36 nt) t6 target DNA strands méji; precise RNA-guided
cleavage; programmable low-efficiency human-cell editing; near-atomic cryo-EM iseto; structural/evolutionary
links si box C/D snoRNPs ati IS110 transposons.
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Ohun t6 seé gba sugbén unproven: Natural biological role; proposed evolutionary bridge ladarin RNA-
modifying ati DNA-targeting ¢to.

Ohun ti ko fi han: Mature/high-efficiency editor; superiority si CRISPR; confirmed natural function; guide-RNA
maturation ona is¢; therapeutic application.

Main limitations: Human-cell editing efficiency low; most &to live nint hard-to-study metagenomes; biological-

role ati evolutionary-origin claims inferential; characterization nind microbes/seeli culture, ki 1 se disease context.

Igbékelé wo ni oliika gbogboogbo ye ki 6 ni? Giga pé &yi jé genuine distinct family peli novel two-part PAM-
free ona isé. Giga pé ki i se ready gene-editing irinsé, “CRISPR 2.0” tabi therapy. Kéré 16ri natural role ati how

far it y60 go as a irins¢. Stance t6 ye: excitement nipa tuntun biology, patience nipa applications.
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