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A 26-year-old woman presented with pain in 
her left elbow after falling on an outstretched 
hand while ice-skating. Physical examination 
revealed left lateral elbow swelling and 
tenderness to palpation, a valgus deformity, 
and limited range of motion. Which of the 
following findings are present on the imaging? 

Fracture of the shaft of the ulna

Fracture of the shaft of the ulna and dislocation 
of the radial head

Fracture of the shaft of the ulna, fracture of the 
olecranon, and dislocation of the radial head

Fracture of the shaft and coronoid process of 
the ulna and dislocation of the radial head

Fracture of the shaft of the radius

This is a fracture–dislocation injury known as a Monteggia 
fracture, characterized by fracture of the proximal ulna and 
dislocation of the radiohumeral joint. This type of fracture 
results when a person falls on an outstretched hand with the 
forearm in hyperpronation. Early recognition and surgical 
intervention are essential to prevent malfunction of hand and 
arm.





Community-acquired pneumonia (CAP) is a systemic 
disease and continues to be the leading cause of 
infectious mortality worldwide. Despite decades of 
advancements in patient care, mortality rates have 
remained stagnant, reflecting persistent challenges such 
as an ageing population with chronic comorbidities, 
rising antibiotic resistance, limited development of novel 
antibiotics or antivirals, and poor uptake of adult 
vaccination. This stagnation highlights the fact that 
antibiotic therapy alone is often insufficient, bringing 
renewed attention to adjunctive treatments such as 
corticosteroids. Interestingly, corticosteroids, which 
have been used for decades, are being revisited primarily 
due to their demonstrated benefits in managing severe 
COVID-19. However, their role in CAP remains 
contentious, with a history of fluctuating evidence.



Immune modulatory effects refer to the ability 
of a substance (an immunomodulator) 
to regulate or adjust the immune system's 
response to a desired level for therapeutic 
purposes. This can involve either stimulating an 
underactive immune system or suppressing an 
overactive one.
Immunomodulators work through complex 
molecular and cellular mechanisms to influence 
the activity of immune cells such as 
lymphocytes, macrophages, and natural killer 
(NK) cells. They interact with key signaling 
molecules like cytokines (e.g., interleukins and 
interferons) to shape the immune response, 
mitigate inflammation, or enhance defense 
against threats.



Anti IL-6

Anti-JAK



Adjunctive glucocorticoids may reduce mortality among 
patients with severe community-acquired pneumonia (CAP) in 
well-resourced settings. Whether these drugs are beneficial in 
low-resource settings with limited diagnostic and treatment 
facilities is unclear.
In this pragmatic, open-label, randomized, controlled trial 
conducted in 18 public hospitals in Kenya, we assigned adult 
patients who had received a diagnosis of CAP and who did not 
have a clear indication for glucocorticoids to receive either 
standard care for CAP or oral low-dose glucocorticoids for 10 
days in addition to standard care. The primary outcome was 
death from any cause at 30 days after enrollment.



Community-acquired pneumonia (CAP) is a leading cause of complications and death worldwide. The 
case-fatality rate from CAP in sub-Saharan Africa is three to five times the rate in high-income settings 
despite a markedly younger average age of the patients.
Glucocorticoids have been proposed as adjunctive therapy for CAP owing to their immunomodulatory 
effects. Data from two recent trials and systematic reviews of adjunctive hydrocortisone in patients who 
had been admitted to an intensive care unit (ICU) for CAP indicate reduced mortality among these 
patients. However, uncertainty remains because no benefit was shown in other studies. Some but not 
all guidelines have been updated to recommend the use of glucocorticoids in selected groups with CAP, 
but it is unclear what the risks and benefits would be for patients in low-resource settings such as sub-
Saharan Africa.
Trial Procedures and Follow-up
The patients in this open-label trial were randomly assigned in a 1:1 ratio to receive either low-
dose glucocorticoids plus standard care (glucocorticoid group) or standard care alone 
(standard-care group). Before the recruitment of patients, an independent trial statistician at a 
central location sealed randomization cards into opaque envelopes. Sites received batches of 
these sealed envelopes, which were securely stored and opened sequentially only after 
confirming the eligibility of patients and their enrollment in the trial.



The elements of standard care were determined by the attending physicians and included the 
administration of a beta-lactam (such as benzylpenicillin or a cephalosporin) and a macrolide 
(typically, erythromycin or azithromycin), according to the guidelines of the World Health 
Organization.
The patients in the glucocorticoid group underwent additional randomization to receive a single daily 
dose of one of five locally available glucocorticoids in bioequivalent doses for a total of 10 days 
(including after discharge) in addition to standard care. The five dose groups received 6 mg of 
dexamethasone, 160 mg of hydrocortisone, 30 mg of methylprednisolone, 50 mg of prednisolone, or 
50 mg of prednisone. The dose and duration (Recovery was 5 days) of glucocorticoid therapy was 
informed by the findings in the RECOVERY trial. If oral administration of glucocorticoids was not 
possible at enrollment, intravenous formulations were administered until it was clinically possible to 
revert to oral formulations. Because of the high pill burden imposed by locally available formulations 
of hydrocortisone and prednisone, these formulations were discontinued after the second month of 
recruitment. There was no tapering of glucocorticoid dose at the end of treatment.
Outcomes
The primary outcome was death from any cause within 30 days after enrollment. Secondary 
outcomes included death at days 7, 14, and 21 and death during hospitalization and after discharge 
up to 30 days after enrollment.



Summary of Safety Analysis.









Idiopathic normal-pressure hydrocephalus is a 
syndrome of impaired gait and balance, 
urinary urgency or incontinence, cognitive 
impairment, and enlarged cerebral ventricles 
(ventriculomegaly) that usually occurs in 
persons older than 60 years of age. It is 
typically treated by surgical implantation of a 
cerebrospinal fluid (CSF) shunt. The first 
description of normal-pressure hydrocephalus, 
published in the Journal 60 years ago, was 
based on the doctoral thesis of the Colombian 
neurosurgeon Salomon Hakim. Subsequent 
work showed that intracranial pressure 
waveforms and compliance were abnormal. 
However, the use of “normal pressure” refers 
to normal or minimally elevated CSF pressure 
measurements obtained during lumbar 
puncture or ventriculostomy placement in the 
context of enlarged ventricles.



Idiopathic normal-pressure hydrocephalus is a neurologic 
disorder characterized by impaired gait, balance, cognition, and 
bladder control in older adults. The disorder is treated with 
shunt surgery, but the effectiveness of shunting is unclear.
We conducted a double-blind, randomized, placebo-controlled 
trial involving participants selected for shunt surgery on the 
basis of gait-velocity improvement with cerebrospinal fluid 
(CSF) drainage. Participants were randomly assigned to an 
open-shunt valve setting (opening pressure, 110 mm of water) 
or a placebo valve setting (opening pressure, >400 mm of 
water) of a noninvasively adjustable shunt. The primary 
outcome was the change in gait velocity 3 months after 
surgery. Secondary outcomes were the change at 3 months in 
the Tinetti scale total score (range, 0 to 28; lower scores 
indicate worse gait and balance), Montreal Cognitive 
Assessment (MoCA) score (range, 0 to 30; lower scores indicate 
worse cognition), and Overactive Bladder Questionnaire score 
(range, 0 to 100; higher scores indicate worse urinary 
incontinence).



Idiopathic normal-pressure hydrocephalus, a disorder first described in 1965, is 
characterized by neurologic gait and balance impairment, urinary urgency and 
incontinence, cognitive impairment, and cerebral ventriculomegaly in persons older 
than 60 years of age. The prevalence of the disorder is estimated to be as high as 1.5% 
(1500 per 100,000 persons) among those 65 to 70 years of age and increases with age, 
reaching as high as 7.7% among persons 86 years of age or older. Neurologic 
impairment becomes more severe and death is more likely the longer idiopathic 
normal-pressure hydrocephalus remains untreated. Although no medical treatment 
exists, the symptoms of idiopathic normal-pressure hydrocephalus have long been 
reported to be reversible with surgical implantation of a cerebrospinal fluid (CSF) 
shunt, most commonly ventriculoperitoneal or lumboperitoneal shunts. Since 2005, 
international and Japanese guidelines for the treatment of idiopathic normal-pressure 
hydrocephalus have standardized patient selection for shunt surgery, which has 
resulted in studies in which improvement was observed in 70 to 80% of the patients 
selected on the basis of response to temporary CSF drainage or CSF infusion testing.



Participants
In accordance with the international idiopathic normal-pressure hydrocephalus guidelines, 
patients selected for ventriculoperitoneal shunt surgery on the basis of their gait-velocity 
response to temporary CSF drainage were eligible. At baseline, patients who could not 
walk 10 m or who required assistance from a person to walk were excluded, as were those 
with a gait velocity of 1.0 m per second or higher unless velocity improved at least 30% 
with CSF drainage.
Outcome Measures and Methods
Because eligibility was based on response to CSF drainage, an interval of at least 4 weeks 
was required to allow symptoms to return before baseline trial assessments were 
performed. The primary outcome was assessed 3 months after surgery. Data on the 
outcomes for all the participants at 12 months after adjustment to the open-shunt valve 
setting are being collected, including the results of detailed neuropsychological testing and 
CSF and imaging biomarkers, which are not included in this article.
The primary outcome was the change from baseline to 3 months in maximum gait velocity 
(in meters per second), which was measured over three assessments in which participants 
walked 10 m. 



Coexisting Diseases in the Randomized Population.



Trial Outcomes.

Safety Monitoring Outcomes and Serious 
Adverse Events in the Randomized Population.







Pegcetacoplan ist ein gezielter C3-Komplementinhibitor, der als 
Medikament zur Behandlung bestimmter Krankheiten 
eingesetzt wird. Hauptanwendungsgebiete sind die Behandlung 
der paroxysmalen nächtlichen Hämoglobinurie (PNH) und, je 
nach Region, der geografischen Atrophie (GA) bei der 
altersbedingten Makuladegeneration (AMD). Es wird subkutan 
als Injektion verabreicht.



C3 glomerulopathy and primary immune-complex 
membranoproliferative glomerulonephritis (MPGN) 
generally result in glomerular C3 deposition and 
irreversible kidney damage. The efficacy and safety 
of pegcetacoplan, a C3 and C3b inhibitor, in persons 
with C3 glomerulopathy or primary immune-
complex MPGN are unclear.
We conducted a phase 3, double-blind, placebo-
controlled trial involving adolescents and adults 
with C3 glomerulopathy or primary immune-
complex MPGN, including those with native kidney 
disease and those with disease recurrence after 
transplantation. Patients were randomly assigned in 
a 1:1 ratio to receive pegcetacoplan or placebo. The 
primary end point was the log-transformed ratio of 
the urinary protein-to-creatinine ratio at week 26 as 
compared with baseline.

S.C. 
every 2 
weeks



C3 glomerulopathy and primary immune-complex membranoproliferative 
glomerulonephritis (MPGN) are rare glomerulopathies characterized by C3 
dysregulation that generally lead to abnormal glomerular C3 deposition and irreversible 
kidney damage. Within 10 years after diagnosis, up to 50% of patients have progression 
to advanced kidney failure that leads to dialysis or transplantation. Recurrent C3 
glomerulopathy leads to allograft loss in up to 60% of grafts. Although primary 
immune-complex MPGN has a distinct histology characterized by immunoglobulin 
deposition in addition to the glomerular C3 deposition observed in C3 glomerulopathy, 
complement dysregulation is central to the pathogenesis of both.
Pegcetacoplan binds C3 and its activation fragment C3b, thereby regulating C3 cleavage 
and generation of downstream complement effectors. By targeting C3 and C3b, 
pegcetacoplan inhibits complement activation through the classical, lectin, and 
alternative complement pathways. Furthermore, pegcetacoplan directly inhibits C3 and 
C5 convertases by inhibiting C3b in both complexes. Consequently, pegcetacoplan is 
predicted to halt glomerular C3 and C5 activation in C3 glomerulopathy and primary 
immune-complex MPGN, which could prevent glomerular complement deposition and 
kidney failure.



Patients
Eligible patients were adolescents (12 to 17 years of age) or adults (≥18 years of age) with a 
diagnosis of primary C3 glomerulopathy or primary immune-complex MPGN (established on the 
basis of a baseline kidney biopsy ≤28 weeks before randomization or a historical kidney biopsy 
>28 weeks before randomization [adolescents only]) and evidence of active disease. In 
adolescents with a baseline biopsy and all the adults, active disease was defined as a score of 2+ 
or higher on C3 immunofluorescence staining (on a 0 to 3 scale, with higher scores indicating 
more intense C3 deposition) in the baseline biopsy reviewed by the central pathologist.
Patients were required to be receiving stable (for ≥12 weeks before randomization) and 
appropriate (per investigator’s discretion) supportive care regimens, which included angiotensin-
converting–enzyme inhibitors, angiotensin-receptor blockers, or sodium–glucose cotransporter 2 
inhibitors, and could include immunosuppressive medications (e.g., mycophenolate mofetil or 
low-dose systemic glucocorticoids [prednisone dose of ≤20 mg per day or equivalent]).
End Points and Assessments
The primary efficacy end point was the log-transformed ratio of the urinary protein-to-creatinine 
ratio (from triplicate first-morning spot urine samples) at week 26 as compared with baseline, 
calculated with the use of an equal-weighted average over weeks 24, 25, and 26.



Key Secondary End Points.











Robert F. Kennedy Jr. has stated on multiple occasions that he is vaccinated



Changes in the vaccine advisory process in the United States have disrupted immunization 
guidance, which reinforces the need for independent evidence review to inform decisions 
regarding immunization for respiratory viruses during the 2025–2026 season.
We conducted a systematic review of U.S.-licensed immunizations against coronavirus 
disease 2019 (Covid-19), respiratory syncytial virus (RSV), and influenza. We searched 
databases on PubMed/MEDLINE, Embase, and Web of Science for updates of the most 
recent review by the Advisory Committee on Immunization Practices (ACIP) Evidence-to-
Recommendations for each disease, which was performed during the 2023–2024 period. 
Outcomes included vaccine efficacy and effectiveness against hospitalization, other clinical 
end points, and safety.
Conclusions
Ongoing peer-reviewed evidence supports the safety and effectiveness of immunizations 
against Covid-19, RSV, and influenza during the 2025–2026 season. (Funded by the Center 
for Infectious Disease Research and Policy and the Alumbra Innovations Foundation.)



Three widely circulating viruses — severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2), respiratory syncytial 
virus (RSV), and influenza — cause illnesses with substantial 
complications and death in the United States. In the context of 
fluctuating population immunity and viral evolution, 
hospitalization rates for these infections vary according to 
season and population (all rates are reported per 100,000 
population in the following text). 
Recent changes to federal vaccine-advisory processes have 
disrupted immunization guidance, which underscores the need 
for independent evidence assessment. This systematic review 
synthesizes recent data regarding respiratory virus 
epidemiology, vaccine and immunization efficacy and 
effectiveness, and safety. These data build on the frameworks 
of the Advisory Committee on Immunization Practices (ACIP) 
Evidence-to-Recommendations for 2023–2024 to provide 
clinicians, medical societies, public health professionals, 
insurers, and policymakers with timely evidence for the 2025–
2026 respiratory virus season.

Summary Results of Studies Regarding Key 
Vaccine Safety Outcomes in Pregnancy.









Discussion
This systematic review provides an updated, independent, and interactive synthesis of 
evidence for respiratory virus immunizations ahead of the 2025–2026 season. It was 
conducted over a 12-week period by academic researchers and clinical experts, and it 
reflects a rigorous, transparent effort to support data-driven guidance after changes to 
federal advisory processes. This review includes only data published since the most recent 
comprehensive ACIP Evidence-to-Recommendations reviews. These incremental data were 
obtained from and build on different evidence foundations: decades for influenza vaccines, 
several years for Covid-19 vaccines, and emerging evidence for newly licensed RSV 
immunizations.
Immunizations against Covid-19, RSV, and influenza have shown consistent effectiveness and 
safety and are associated with a substantially reduced risk of hospitalization and severe 
disease across populations. These findings underscore the enduring value of immunization 
against respiratory viruses as a cornerstone of preventive care and support the feasibility of 
maintaining rigorous, evidence-based guidance during periods of institutional disruption.











Future Directions
Research on the glymphatic circulation of the brain, the functioning of the choroid 
plexus, brain water transport, and genetic propensities may help to elucidate the cause 
and pathophysiology of idiopathic normal-pressure hydrocephalus. Efforts are under way 
to develop new surgical approaches and medications that reduce ventricular size by 
decreasing CSF production or increasing CSF drainage.
In summary, idiopathic normal-pressure hydrocephalus is a common, frequently 
undiagnosed disorder affecting gait, cognition, and urinary continence that can cause 
disability in persons older than 60 years of age. An approach to management that 
includes differential diagnosis, prognostic testing, treatment with shunt surgery when 
appropriate, and longitudinal follow-up can result in favorable outcomes.







A 50-year-old man presented for outpatient evaluation of intermittent dyspnea that had occurred 
during the past year. His medical history included emphysema, obstructive sleep apnea, and multiple 
neuropsychiatric diagnoses (autism spectrum disorder, attention deficit–hyperactivity disorder, 
bipolar II disorder, and post-traumatic stress disorder). He reported that he had no allergies. He 
worked in marketing and lived with his wife and child. He smoked one pack of cigarettes daily (35-
pack-year history) and reported no illicit drug or alcohol use. He had no known family history of 
cardiopulmonary or neuropsychiatric diseases. He had been hospitalized 1 month earlier for acute 
hypercarbic respiratory failure, for which he had received bilevel positive airway pressure (BiPAP) — 
his third such admission in the preceding year.
The patient reported the occurrence of similar events preceding each of his three hospitalizations. 
Each time, he became progressively more somnolent over a period of several hours, which 
ultimately led to a fall in which his “legs gave out.” During each hospitalization, he was found to have 
hypercarbic respiratory failure and was treated with BiPAP. After several days of treatment, his 
carbon dioxide level and mental status normalized. His presentations were attributed to a 
combination of emphysema, sleep apnea, and respiratory suppression associated with 
polypharmacy. He was counseled to stop smoking, and inhaled budesonide–formoterol–
glycopyrrolate was prescribed. 



On physical examination, the patient was afebrile; the 
heart rate was 108 beats per minute, the blood pressure 
119/63 mm Hg, and the oxygen saturation 95% at rest and 
93% during ambulation while the patient was breathing 
ambient air. The body-mass index (BMI; the weight in 
kilograms divided by the square of the height in meters) 
was 25.3. The neck had full range of motion without 
tenderness on palpation. Respiratory excursions were 
symmetric; he had diminished breath sounds throughout 
the lungs, without wheezes, crackles, rhonchi, or 
asymmetric dullness on percussion. The heart was 
tachycardic with a regular rhythm and no murmurs, rubs, 
or gallops. No jugular venous distention or swelling of the 
legs or feet was noted. He had mildly impaired strength in 
both hips on abduction and extension against resistance, 
but he was able to move freely against gravity. Strength 
was otherwise normal throughout the proximal and distal 
muscle groups, with normal muscle tone. His reflexes and 
gait were normal.



The aspartate aminotransferase level was 64 U per liter, and the alanine aminotransferase level was 66 
U per liter (normal range for both variables, 10 to 50). The levels of γ-glutamyltransferase, alkaline 
phosphatase, and albumin were normal. The creatine kinase level was 891 U per liter (normal range, 39 
to 308), and the aldolase level was 18.1 U per liter (normal value, <7.7).
An electrocardiogram showed sinus rhythm. Chest fluoroscopy showed elevation of the right 
hemidiaphragm and decreased movement of both sides of the diaphragm, without paradoxical 
inspiratory motion. Nerve-conduction studies revealed an absence of response in both phrenic nerves. 
Electromyography revealed neurogenic changes in the left deltoid, left pronator teres, and left 
infraspinatus, with no evidence of active denervation; these changes were suggestive of a chronic C5–
C6 nerve-root injury. Magnetic resonance imaging of the cervical spine showed cervical spondylosis 
with mild central canal compromise from nerve roots C3 through C6.
An analysis of dried blood-spot samples showed that the acid α-glucosidase enzyme activity was 2.4 
nmol per hour per milligram of protein (normal range, 5.5 to 25.0). DNA sequencing revealed 
compound heterozygosity for two pathogenic variants in GAA, the gene that encodes acid α-
glucosidase (c.-32-13T→G and c.525del), confirming a diagnosis of Pompe disease. The patient began 
receiving intravenous α-glucosidase–replacement therapy every 2 weeks. Within 6 months after the 
start of therapy, his dyspnea abated and he reported being able to walk farther without breathlessness. 
He had no additional episodes of somnolence or falling. By 12 months, the FVC had increased by 12% 
relative to the pretreatment measurement.





Adult Pompe disease is a rare, progressive, 
hereditary disorder causing muscle weakness, 
especially in the hips, shoulders, and legs, along 
with respiratory issues due to weakened breathing 
muscles. It is caused by a deficiency in the enzyme 
acid α-glucosidase (GAA), leading to glycogen 
buildup in muscles. Diagnosis relies on testing the 
enzyme's activity, and treatments include enzyme 
replacement therapy (ERT).





Amylin (auch IAPP) ist ein Peptidhormon, das zusammen mit Insulin von den Beta-Zellen der 
Bauchspeicheldrüse nach dem Essen freigegeben wird, um den Blutzuckerspiegel zu stabilisieren, 
indem es die Magenentleerung verlangsamt, das Sättigungsgefühl steigert und die Glukagon-
Freisetzung hemmt, wodurch es eine wichtige Rolle bei der Blutzuckerregulation, dem Appetit und 
dem Energiestoffwechsel spielt und ein therapeutisches Ziel bei Diabetes mellitus und Adipositas 
ist.

















Pemvidutid ist ein dualer Rezeptoragonist, der die GLP-1- und Glukagon-Rezeptoren aktiviert und sich in klinischen Studien als 
wirksam bei der Gewichtsabnahme, der Verbesserung von Leberfettgehalt und -entzündung sowie der Reduzierung von 
Triglyceriden und LDL-Cholesterin erwiesen hat. Es wird von Altimmune entwickelt und befindet sich in der klinischen Prüfung 
zur Behandlung von Adipositas und nicht-alkoholischer Steatohepatitis (MASH).











weight





Government-led cash transfers are direct payments to individuals/households for poverty reduction, 
economic stability, and social welfare, acting as flexible tools to boost health, education, and local 
economies, with types ranging from Unconditional Cash Transfers (UCTs) for broad needs 
to Conditional Cash Transfers (CCTs) linked to actions like school attendance, proving effective in 
diverse settings, from low-income nations to discussions on Universal Basic Income in rich 
countries.





















Cohesin is  a vital ring-shaped protein complex that acts like a molecular glue, holding sister chromatids 
(identical duplicated chromosomes) together after DNA replication, ensuring they separate correctly 
during cell division (mitosis/meiosis). Beyond sister chromatid cohesion, cohesin is crucial for DNA 
repair, regulating gene expression by looping DNA, and maintaining overall genome stability, making it 
essential for development and preventing diseases.

Double-strand break



Human cells need to repair DNA damage to preserve 
genome integrity. Otherwise, accumulated mutations 
could alter gene function and lead to cell dysfunction 
and deleterious physiological effects. A double-strand 
break (DSB) in DNA is particularly dangerous because it 
can cause chromosomes to rearrange, resulting in the 
loss of genetic information or incorrect chromosome 
fusions. One repair process occurs during cell division 
when the genome is replicated, and although the 
mechanism is not fully understood, several key 
proteins have been identified. Marin-Gonzalez et al. 
and Teloni et al, respectively, report that two forms of 
the cohesin protein cooperate to repair DNA in this 
process. The studies reveal that when the genome is 
replicated and homologous chromosomes are paired, 
cohesins facilitate the search for an intact region that is 
homologous to a break site, an essential step for 
subsequent DNA recombination and repair.



There are two forms of cohesin: extrusive 
and cohesive (see the figure). Extrusive 
cohesin brings distant DNA elements into 
close proximity, “extruding” loops of 
chromatin (a complex composed of DNA, 
RNA, and proteins) from chromosomes. 
This form of cohesin is involved in various 
cellular processes, such as the DNA 
recombination mechanism that generates 
diverse antibodies released by B cells. 
Cohesive cohesin is produced during the 
DNA replication phase of the cell-division 
cycle, when each chromosome is 
duplicated into identical copies called sister 
chromatids. After DNA replication, 
cohesive cohesin holds sister chromatids 
together and primes them for 
chromosomal compaction and segregation 
during mitosis, just before the cell divides.



Marin-Gonzalez et al. and Teloni et al. found that the two forms of cohesin 
cooperate to enhance homologous recombination: Cohesive cohesin holds sister 
chromatids together, and extrusive cohesin directs homology search. Homology 
search is a key step of homologous recombination, during which a broad region of 
the sister chromatid is “searched” for the homologous sequence of the broken 
DNA. During this process, the broken ends of the DSB are extensively digested by 
exonuclease enzymes, producing long single-stranded DNA segments. These DNA 
segments are then coated by filaments of the DNA repair protein radiation-
sensitive protein 51 (RAD51), and the RAD51-DNA complexes search in the paired 
sister chromatid for the double-stranded homologous DNA sequence that lacks 
the break as a template for repair. Teloni et al. used a reversible protein 
degradation system to destroy the RAD21 subunit of the cohesin complex in 
cultured human cells. Cohesin disruption reduced the searching scope of RAD51 
and the rate of DNA repair driven by homologous recombination. Using a new 
method, called sister-pore-C, Teloni et al. also revealed that both forms of cohesin 
are involved in homology search. Cohesive cohesin restricts homology search to a 
narrow region that includes the DSB site, whereas extrusive cohesin promotes 
efficient movement of RAD51-coated DNA toward homologous DNA fragments in 
a broad region of the sister chromatid. The size of the DNA loops extruded by 
cohesin is usually defined by a pair of CCCTCbinding factor (CTCF) proteins that act 
as “barriers” to stall extrusion at an appropriate point. Marin-Gonzalez et al. reveal 
that these CTCF-bound loop “anchors” define the boundaries of homology search 
during homologous recombination in cultured human cells.



Extrusive cohesin initiates loop extrusion in early 
G1 phase, and cohesive cohesin is generated in 
the S phase during DNA replication. Long-range 
chromatin contacts induced by loop extrusion 
are progressively replaced by local interactions 
throughout the S phase, implying that extrusive 
cohesin is gradually replaced by cohesive 
cohesin after DNA replication. Because 
homologous recombination is very active in the 
S and G2 phases in human cells, it is plausible 
that extrusive cohesin remains abundant during 
these periods. The findings of Marin-Gonzalez et 
al. and Teloni et al. indicate that extrusive 
cohesin plays a complementary role to the 
cohesive form in homologous recombination. In 
this context, extrusive cohesin might reorganize 
the structure of chromatin for various purposes, 
including DNA repair, rather than being passive 
or inert after DNA replication.






