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The mission of UT Southwestern Medical Center’s Kidney 
Cancer Program is to bring together the strengths of 
UT Southwestern in both basic research and clinical medicine 
to reduce kidney cancer incidence and mortality. Program 
investigators are focused on understanding the fundamental 
biology of kidney cancer evolution and developing new 
clinical interventions and treatments. Anchored within our 
pursuit of groundbreaking research is our goal to provide 
world-class care.

Just as each cancer journey is unique, so is each patient’s 
experience. We are committed to delivering quality, expert, 
and compassionate care, keeping patients and their families 
at the heart of what we do.

We invite you to join us as we pursue what is yet to come. 
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UT Southwestern ranks higher than the national average for patient survival across all 
stages of kidney cancer, most prominently for stage 4 patients, for whom survival rates 
are three times the national benchmark.
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A leader in cancer research, UT Southwestern 
has been revolutionizing kidney cancer care 
with groundbreaking discoveries, innovative 
surgical techniques, and novel cancer 
treatments. 

The key to improved survival?

Zspyqi2 Consistently across medicine, large centers 
tending to many patients outperform smaller ones. 
UT Southwestern treats hundreds of new kidney cancer 
patients each year.

Eggiww2 Access to drugs in expertly vetted 
clinical trials.

Xieq{svo2 Urologists, medical oncologists, 
and radiation oncologists work together to 
develop treatment plans tailored to each patient’s 
individual needs.

Gsppefsvexmsr2 Kidney cancer can travel to any organ 
in the body. By working with neurosurgeons, orthopedic 
surgeons, and other specialists at UT Southwestern, 
texmirxw firiĂx jvsq gsqtvilirwmzi wtigmepm~ih care.
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“�I feel very fortunate 
to be able to get 
a second opinion. 
UT Southwestern 
has an awesome 
reputation – that’s the 
reason I came here.”
Hevvir Rsper0 Texmirx         
Qmhhpi Vmhki0 Uyiirwperh0 
Eywxvepme

Kixxmrk e  
Wigsrh Stmrmsr
Dallas: 214-645-8300 

Jsvx [svxl> <5;1<<616;44

Email: KCP@utsw.edu

Referrals can be made by 
phone or at utswmed.org/
physician-resources/refer-or-
transfer-a-patient

3,608 Kidney cancer  
patients*

 �UT Southwestern 
(30.9%)

 Parkland (8.5%)

 �Texas Health Resources 
(14.8%)

Wivzmrk sziv lepj sj epp 
texmirxw mr Rsvxl Xi|ew2**

*Currently active kidney cancer patients

**2019 figures, Dallas-Fort Worth Hospital Council

Jvsq Uyiirwperh0 Eywxvepme0  
xs Heppew0 Xi|ew

Hevvir Rsper0 jvsq Uyiirwperh0 Eywxvepme0 
was diagnosed with stage 4 kidney cancer at 
the beginning of 2018. After seeing his own 
father succumb to kidney cancer several years 
prior, Nolan embarked on a global search in 
tyvwymx sj xli qswx iʆigxmzi treatment. 

“I needed to deal with it the best way that 
I possibly could,” Nolan says. “For me, edu-
cation is paramount. If you’re not educated 
about the options and available treatments, 
you’re not doing yourself the greatest favor.” 

After learning of UT Southwestern from 
a patient care blog, Nolan reached out from 
the Southern Hemisphere and contacted the 
Kidney Cancer Program. 

Nolan traveled nearly 9,000 miles to 
Dallas for a consultation – a decision he 
doesn’t regret. 

During his three days in Dallas, Nolan met 
with kidney cancer experts in medical oncol-
ogy, urology, and radiation oncology.

“I feel very fortunate to be able to get a 
second opinion,” he says. “UT Southwestern 
has an awesome reputation – that’s the reason 
I came here.” 

Texmirx Wretwlsx
A leading referral center, the Kidney Cancer Program serves 
patients from across Texas, the country, and beyond.

More than 50 percent of patients in the 
Dallas-Fort Worth Metroplex seek care 
for kidney cancer at UT Southwestern 
and its health network, which includes 
partnerships with Parkland Hospital and 
Texas Health Resources.

 �Medical City 
Healthcare (13.6%)

 �Baylor Scott &  
White Health 
(17.3%)

 �Methodist Health 
System (6.5%)

 All other (8.4%)
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“The diagnosis of any cancer can be 
a traumatic event that can challenge a 
patient’s most fundamental beliefs about 
life, themselves, and their future. It may 
even leave them feeling overwhelmed 
and powerless. Cancer treatment itself is 
an unfamiliar and sometimes frightening 
experience with many uncomfortable 
side iʆigxw2

These challenges do not always 
present themselves to the same extent 
and complexity in all patients and their 
families. However, for a majority of 
patients, in order to cope with these 
experiences in living with cancer, the 
body, mind, and soul have to be nurtured. 
This ‘holistic’ approach within the clinical 
setting may require the advice and 

direction by the doctor to heal the body, 
as well as psychological counseling and 
social assistance from a social worker to 
ease the mind, and spiritual advice from a 
chaplain to soothe the soul. These facets 
are held together with input from the vol-
unteers and Patient Advocates who are 
patients and caregivers themselves and 
who help close the circle for total care.”

Fvirhe Wxmrwsr0 F2W2Ih20 was diagnosed in 2016 with 
stage 1 kidney cancer and had surgery after a period 
of surveillance. She embraces the opportunity to lend 
an ear and a hand to others grappling with their own 
cancer diagnoses. 

Erxlsr} P2 Xs{piv0 F2Wg20 learned in 2011 that 
he had large tumors, later identified as clear cell 
RCC, in both kidneys. Opting against surgery and 
a lifetime of dialysis, he receives ongoing care for 
stage 4 disease and is unwavering in aiding other 
patients in the clinic.  

Wstlme Qswglsw0 Q2Ih20 lost her husband, Tom, 
to renal cancer in 2012. With firsthand knowledge 
of the challenges that both patients and their 
caregivers face, she is deeply committed, in her 
husband’s memory, to helping others navigate their 
cancer journeys.

NÃvkir zsr L¾zipp0 F2F2E20 has supported his wife 
through her battles with kidney cancer. He knows 
that strengthening the fighting spirit can be a factor. 
Thankful to UT Southwestern for the ongoing care and 
treatment of her disease, he volunteers his time giving 
hope to other patients and caregivers. 

Overview
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Xs Ărh syx qsvi0 tpiewi zmwmx  
www.utsouthwestern.edu/departments/kidney-cancer/patient-council  

Texmirx Ehzsgexiw 

Gevspi Feew0 Tl2H20 was educated as a biomedical 
engineer and is passionate about connecting patients 
and members of the scientific community. A breast 
cancer survivor herself, she is active in cancer-related 
patient advocacy groups affiliated with the National 
Cancer Institute.

Pevv} Gevpwsr was a stage 4 kidney cancer patient 
when he came to UT Southwestern. He was enrolled 
in the RADVAX trial and had a tremendous response. 
He now volunteers in the clinic, helping to support 
other patients by offering a hopeful outlook. 

Syxviegl * Ehzsgeg}

Gsqqyrmx} Syxviegl
Education and awareness are integral 
parts of our mission. We routinely host 
tailored programs and special events that 
bring together patients, physicians, and 
community thought leaders to discuss the 
most prevalent issues related to medical 
innovation, treatment, and patient access to 
quality care.

Texmirx Ehzsgeg}
Our team of Patient Advocates serves a 
vital role as a liaison between the Kidney 
Cancer Program and the community, raising 
awareness about the disease, helping 
fellow patients navigate the kidney cancer 
landscape, and assisting program leader-
ship in its mission to provide outstanding 
and holistic patient care.  

Wyttsvx Wivzmgiw
UT Southwestern sʆivw ryqivsyw wyttsvx 
services for kidney cancer patients and 
families, from rehabilitation specialists and 
registered dietitians to clinical psychol-
ogists, patient care coordinators, and 
Ărergmep gsyrwipsvw2  

The Kidney Cancer Program at UT Southwestern is a world-class destination for cancer 
treatment. But that’s only part of the story. Along with advancing discoveries and health for 
patients, we want to be known as a resource for information, advocacy, and support services 
for patients and their families.





James Amatruda, M.D., Ph.D.  
Chair, Germ Cell Tumor and Rare 
Tumor Committees of the National 
Children’s Oncology Group

Kevin Courtney, M.D., Ph.D. 
Member, Genitourinary Committee 
of the National ECOG-ACRIN can-
cer research group

Payal Kapur, M.D. 
Member, Renal Task Force of the 
Genitourinary Steering Committee 
for the National Cancer Institute’s 
Clinical Trials Enterprise

Vitaly Margulis, M.D. 
Member, European panel setting 
forth guidelines on management of 
tumors of the upper urinary tract
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Member, Renal Task Force of the 
Genitourinary Steering Committee 
for the National Cancer Institute’s 
Clinical Trials Enterprise

Ivan Pedrosa, M.D., Ph.D. 
Member, Renal Task Force of the 
Genitourinary Steering Committee 
for the National Cancer Institute’s 
Clinical Trials Enterprise, the 
Genitourinary Committee of the 
National ECOG-ACRIN cancer 
research group, and the Renal Cell 
Carcinoma Disease Focused Panel of 
the Society of Abdominal Radiology

Arthur Sagalowsky, M.D. 
Member, American Association of 
Genitourinary Surgeons

James Brugarolas, M.D., Ph.D. 
Inaugural Chair, Programmatic Panel 
of the Congressionally directed 
Kidney Cancer Research Program. 
Member, Renal Task Force of the 
Genitourinary Steering Committee 
for the National Cancer Institute’s 
Clinical Trials Enterprise

Jeffrey Cadeddu, M.D. 
Member of the American 
Association of Genitourinary 
Surgeons, American Urological 
Association, and author of guide-
lines for the management of renal 
masses

Raquibul Hannan, M.D., Ph.D. 
Member, Renal Task Force of the 
Genitourinary Steering Committee 
for the National Cancer Institute’s 
Clinical Trials Enterprise

Robert Timmerman, M.D.
Member, American Society 
for Therapeutic Radiology and 
Oncology, National Principal 
Investigator for the Radiation 
Therapy Oncology Group, Society 
for Neuro-Oncology
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Kidney Cancer 
at a Glance

W}qtxsqw

Blood in urine

Low back pain or  
pressure on one side

Lump on the lower back

Swelling around a testicle or 
in legs that develops quickly

Loss of appetite or weight 

Unexplained low-grade fevers 
or night sweats

Tiredness 

Anemia 

Wxekiw
Kidney cancers are categorized by stages:

Xyqsv piww xler ; gq ,62; mr- erh 
gsrĂrih xs xli omhri}

Xyqsv kviexiv xler ; gq ,62; mr-
erh wxmpp gsrĂrih xs xli omhri} 

Source: National Institute of Cancer Surveillance, Epidemiology, and End Results (SEER) Program – SEER 9

Sources: American Cancer Society; National Cancer Institute; Texas Department of State Health Services/Texas Cancer Registry; National Institute of Cancer Surveillance,  
Epidemiology, and End Results (SEER). *Estimates for 2019; **Figure for 2016; ‡‡Estimate for 2016; §SEER 18.

Tumor growing into surrounding 
tissue or spread to nearby lymph 
nodes 

Tumor growing beyond the kidney 
or spread to distant lymph nodes 
or other sites

1

2

3

4

Annual deaths due to  
kidney/renal pelvis cancer*

14,770   1,220
U.S. TEXAS

Approximate new cases of  
kidney/renal pelvis cancer per year*

73,820   6,280
U.S. TEXAS

In most patients, kidney cancer is  
diagnosed incidentally, often during an 
imaging test for another illness.
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Kidney Cancer

Renal Cell Carcinoma (RCC) 
₲ 90% of adult kidney cancer

Urothelial Carcinoma
₲ 5-10% of adult kidney cancer

Most common RCC subtypes
₲ Gpiev Gipp ,ggVGG- ô ;4)
₲ Papillary (pRCC) – 15%
₲ Chromophobe (chRCC) – 5%

Most common pediatric  
kidney cancer
₲ Wilms Tumors – 90%

533,204

People living with 
renal cancers in the 
United States‡‡ 

More than 80% of renal cancer  
diagnoses occur after age 50

Early detection is key to improved survival rates
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At diagnosis, a majority of renal cancers  
have not yet spread beyond the kidney
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EMQMRK WXIVISXEGXMG VEHMEXMSR  
XS XEVKIX PMQMXIH WTVIEH
UT Southwestern investigators have 
developed a program to treat kidney 
cancer with limited spread using SBRT. 
This approach lets physicians target 
individual metastases with highly 
focused radiation, sparing patients 
hvyk xlivet} erh mxw wmhi iʆigxw2 Xliwi 
tumors are known as oligometastatic, 

which comes from the Greek “oligos,” 
meaning “few.” 

A clinical trial ongoing at UTSW 
seeks to better understand how 
texmirxw firiĂx jvsq xlmw ettvsegl2 
(Wang et al., Int J Radiat Oncol Biol 
Phys0 645;? Zhang et al., Int J Radiat 
Oncol Biol Phys, 2019)  
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led by Dr. Rini and analyses of their tumors 
may help identify similar patients who may 
be good candidates for active surveillance. 
(Rini et al., Lancet Oncol, 2016)

Wyvzimppergi jsv  
Wps{1kvs{mrk Omhri} Gergivw
Some kidney cancers grow slowly even 
after they have spread. Physicians familiar 
with the disease learn to recognize them 
and may recommend active surveillance – a 
careful monitoring program. In appropriate 
instances, delaying treatment can spare 
texmirxw hifmpmxexmrk wmhi iʆigxw erh xli 
expense of cancer drugs. 

Gleppirki> Tmrtsmrxmrk  
Mrhspirx Xyqsvw 
Researchers are investigating why some 
kidney cancers grow slowly after spreading. 
In a partnership with Dr. Brian Rini, for-
mer Director of the Genitourinary Program 
at Cleveland Clinic Cancer Center and 
now Clinical Trials Chief at Vanderbilt-
Ingram Cancer Center, Dr. Brugarolas and 

colleagues are performing genomic analyses 
on tumors from patients with slowly growing 
tumors. These patients participated in a pro-
spective clinical trial of active surveillance 

Probing kidney cancer’s biological 
underpinnings has driven a  
revolution in treatment.

Program Director Dr. Brugarolas was initially 
drawn to kidney cancer research because 
of the dearth of treatment options. In 2003, 
{lir li Ărmwlih lmw srgspsk} xvemrmrk ex 
the Dana-Farber Cancer Institute/Harvard 
Cancer Center, there was just one treatment 
for kidney cancer patients: IL-2 (interleu-
kin-2). However, IL-2 is quite toxic and 
typically administered in an intensive care 
unit. Few patients could tolerate it. Equipped 
with a Ph.D. in cancer biology from MIT, he 
set out to study the biology of the disease, 
convinced it was the key to new therapies.

While at Dana-Farber, he joined the 
laboratory of Dr. William Kaelin, a pioneer in 
kidney cancer research and recipient of the 
2019 Nobel Prize in Physiology or Medicine. 
Dr. Kaelin had discovered that the gene VHL 
(von Hippel-Lindau), inactivated in most adult 
kidney cancers, regulates HIF (hypoxia- 
inducible factor) (see page 36). HIF activation 
in cancer cells promotes the development of 
blood vessels, which carry oxygen and nutri-
ents to the cancer and support its expansion. 
In response to HIF, cancer cells make VEGF 
(vascular endothelial growth factor). VEGF is 
released from the cancer cells and binds to a 
protein on the surface of blood vessel cells, 
sending a signal for them to grow.

These discoveries enabled the 

Qspigypevp} Xevkixih Hvykw

development and eventual FDA approval 
of drugs that neutralize VEGF (bevaci-
~yqef _Ezewxmra-0 sv fpsgo mxw iʆigxw sr 
the blood vessel cells by inactivating its 
receptor (sorafenib [Nexavar], sunitinib 
[Sutent], pazopanib [Votrient], axitinib 
[Inlyta], cabozantinib [Cabometyx], and 
lenvatinib [Lenvima]). These drugs 
interfere with the formation of new blood 
vessels. They are broadly referred to as 
blockers of angiogenesis, coming from 

Xli pexiwx G}fivOrmji® 
xiglrspsk} xs hipmziv jsgywih 
erh efpexmzi vehmexmsr jsv omhri} 
cancer qixewxewmw2 
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Immunotherapy has been used to treat 
kidney cancer since the 1980s. IL-2 (interleu-
kin-2), a substance produced by the body’s 
immune cells, can stall cancer progression 
in about 30 percent of the patients when 
ehqmrmwxivih mr lmkl hswiw2 Mr ; tivgirx sj 
patients, it can induce a complete response 
(eliminating all traces of cancer), which can 
last for many years. IL-2 is administered 
intravenously, typically in an intensive care 
unit. It activates the immune system’s 
killer cells. This process of activation and 
mobilization of killer cells is accompanied 
f} {lspi1fsh} mrăeqqexmsr2 Xli JHE 
approved IL-2 in 1992. 

Subsequently, several drugs were 
approved that blocked either blood vessels 
or mTOR. The drugs controlled the cancer 
and helped patients live longer. However, 
they did not cure patients. The drugs also 
leh ehzivwi wmhi iʆigxw erh ps{ivih uyepmx} 
of life. Further, they had to be taken contin-
uously. If the drug was stopped, the cancer 

grew back. Thus, it was clear that other 
treatments were needed. 

The Nobel Prize-winning discoveries 
of Drs. James Allison at MD Anderson 
Cancer Center and Tasuku Honjo at Kyoto 
University in Japan ushered in a new era 
of immunotherapy. In 2015, nivolumab 
was approved by the FDA. The approval 
was based on a phase 3, randomized 
clinical trial (called CheckMate 025) of 
821 patients, including participants at 
UT Southwestern Kidney Cancer Program. 
The study showed that 25 percent of 
patients receiving nivolumab had their 
tumors shrink substantially. This rate was 
Ăzi xmqiw lmkliv xler xlex sj texmirxw 
receiving standard-of-care everolimus. 
Nivolumab also extended patient survival 
by 25 percent. “These results are quite sig-
rmĂgerx0÷ we}w Dr. Hammers, an author of 
the clinical trial report, which was published 
in the New England Journal of Medicine.  

Another major immunotherapy clinical 

Mqqyrsxlivet} erh Rszip Ettvsegliw

Nsi Yrkilimiv erh lmw jeqmp} gsrwypxmrk {mxl mqqyrsxlivet} piehiv Hv2 Lerw Leqqivw2 Xieq 
Yrkilimiv0 mr qiqsv} sj Nsi0 lew fiir mrwxvyqirxep mr vemwmrk e{eviriww erh tlmperxlvstmg 
jyrhw jsv xli Omhri} Gergiv Tvskveq2

trial in which UT Southwestern partici-
pated combined nivolumab with a second 
immunotherapy drug, ipilimumab. The phase 
3 clinical trial (CheckMate 214), for which 
medical oncologist Dr. Hammers was a 
principal investigator, reported 42 percent 
response rates in patients with aggressive 
disease (intermediate and poor risk groups), 
as well as disappearance of the cancer 
in 9 percent of the patients. This study 
was based on a prior clinical trial led by 
Dr. Hammers and published in the Journal of 
Clinical Oncology, showing promising results 
in a smaller number of patients. 

The combination of ipilimumab and 
rmzspyqef ger0 ls{iziv0 viwypx mr wmkrmĂgerx 
wmhi iʆigxw2 Wmhi iʆigxw sggyv mr efsyx 
30-40 percent of patients. They arise when 
xli mqqyri w}wxiq Ăklxw rsx nywx gergiv 
cells, but also normal cells. This causes 
mrăeqqexmsr mr qer} svkerw wygl ew xli 
lungs (pneumonitis), the bowel (colitis), or 
the liver (hepatitis). The reaction can be 
severe, requiring high doses of steroids or 
other immunosuppressive drugs. Expert 
management is imperative. (Motzer et al., 
N Engl J Med, 2015; Hammers et al., J Clin 
Oncol, 645;? Motzer et al., N Engl J Med, 
2018)   

Mrrszexmsr> I|tswmrk xli  
Iriq} {mxl Vehmexmsr
Xvehmxmsrepp} gsrwmhivih er mriʆigxmzi xviex-
ment with limited use in kidney cancer, the 
iʇgeg} sj vehmsxlivet} lew mqtvszih qevo-
edly. Advancements have been driven in part 
by UT Southwestern’s renowned team of 
radiation oncologists (see page 52).

High-dose, precisely targeted radia-
tion beams from various angles – called 
SBRT – can kill kidney tumors while min-
imizing radiation damage to surrounding 
healthy tissues. 

Animal studies by Drs. Lotan and 
Timmerman showed that SBRT, unlike 
conventional radiation, can kill kidney cancer 
cells. As shown by Dr. Hannan and others, 
the immune system begins to recognize the 
radiated tumor cells as enemy invaders. 

In exposing cancer cells for what they 
are, radiation may improve immunotherapy. 
(Walsh et al., Eur Urol, 2006; Takeshima et 
al., Proc Natl Acad Sci USA, 2016) 

WM\ JEGXSVW 
EWWSGMEXIH [MXL 
[SVWI QIXEWXEXMG 
OMHRI] GERGIV

1.	Need for drug therapy within a 
year from initial diagnosis

2.	Debilitation

3.	Anemia

4.	High neutrophil counts (cell type 
in the blood)

5.	High platelet counts 

6.	High blood calcium 

Ryqfiv sj jegxsvw> 4 ,kssh vmwo-0 
516 ,mrxivqihmexi vmwo-0 7 sv qsvi 
,lmkl vmwo-

Hv2 Veuymfyp 
Lerrer i|tpemrmrk 
wxivisxegxmg vehmexmsr2 

JIEXYVIH OMHRI] GERGIV GSPPEFSVEXSV
A group of specialists and collaborating 
physicians works with kidney cancer 
oncologists to address misdirected 
attacks from the immune system to 
tissues other than the cancer. They 
include experts in gastroenterology, 
endocrinology, and rheumatology, 
such as Dr. Bonnie Bermas, who, after 
fellowship training at the National 
Institutes of Health, was on faculty 
at Brigham and Women’s Hospital/
Harvard Medical School and is now at 
UT Southwestern.

Hv2 Fsrrmi Fivqew mw e wtigmepmwx mr gsqtpi| 
w}wxiqmg vliyqexmg hmwiewiw2
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E Ri{ Wxvexik} [lir  
Xyqsvw Evi Qswxp} Gsrxvsppih
Switching patient treatments might not 
be the best choice if metastatic cancer is 
mostly controlled. 

In 2013, Drs. Timmerman and Brugarolas 
tyfpmwlih xli Ăvwx vitsvx mr xli pmxivexyvi 
of a patient with metastatic kidney cancer 
whose metastases were mostly controlled, 
but who had progression at one site, which 
was treated with SBRT. The patient, an 
83-year-old man, was on sunitinib, and by 
radiating the isolated progressive metasta-
sis, sunitinib treatment could be extended 
from 14 to 22 months.

The situation is referred to as oligopro-
gression, from the Greek “oligos,” meaning 
“few,” and from the English word “progres-
sion.” Today, more than 30 UT Southwestern 
texmirxw lezi fiir sʆivih xlmw stxmsr2 
Preliminary analyses show that treatment 
duration can be extended by more than six 
months in many patients.  

Xs w}wxiqexmgepp} i|tpsvi xli firiĂx 
of SBRT in patients with oligoprogression, 
Drs. Hannan and Brugarolas have opened 
a clinical trial ,RGX47:=:6;;-. The clinical 

trial is founded on the notion that while a 
few tumors in a patient may have developed 
resistance to a particular therapy, perhaps 
through the acquisition of a mutation, these 
events tend to be isolated. By incorporating 
SBRT treatment of progressive tumors (up 
to three), investigators hope to maximize 
xli iʇgeg} sj iegl gergiv qihmgexmsr2 
This prolongs quality of life in cases where 

QIIX VIR§I QGOE]0 TL2H20 
HMVIGXSV SJ VIWIEVGL EHQMRMWXVEXMSR 
Renée McKay, Ph.D., has been with 
the Kidney Cancer Program from 
the beginning, joining the program 
in September of 2013, three months 
before its inauguration by Mayor 
Ve{pmrkw2 Liv Ăvwx qensv xewo> 
assisting with the Kidney SPORE 
grant application. The SPORE was 
the culmination of many months 
sj {svo erh xli gsqfmrih iʆsvx 
of many investigators. Aside from 
helping to oversee and coordinate 
the SPORE grant, Dr. McKay does 
many other things. As the Director of 
Research Administration, Dr. McKay 
assists Dr. Brugarolas with man-
uscripts; coordinates and helps 
review applications for funding; 
organizes conferences and Advisory 

Board meetings; and manages the 
lab and Kidney Cancer Program 
websites, and even the Facebook 
teki% öVir²i mw xli qemrwxe} sj syv 
program – she keeps the program 
running,” says Dr. Brugarolas. “I love 
being part of such a great team of 
smart and committed people,” says 
Dr. McKay. “It has been very reward-
ing to see the program grow, and 
xli tvskviww qehi xs{evh Ărhmrk 
better treatments for kidney cancer 
patients. One highlight has been get-
ting to know our Patient Advocates, 
some of whom are dealing with the 
hmwiewi xliqwipziw2 Xlimv wipăiww 
dedication to helping other patients 
ew xli} hiep {mxl xlimv s{r hmʇgypx 
journey is so inspiring.” 

texmirxw evi rsx ehzivwip} eʆigxih f} 
the treatment. 

Investigators hope that by prolonging 
each therapy before the next is started, 
patient life span will be extended, as ulti-
mately the number of available therapies is 
limited. (Straka et al., J Clin Oncol, 2013; 
Zhang et al., Int J Radiat Oncol Biol Phys, 
2019)

�ö�M pszi fimrk tevx sj wygl e kviex xieq sj wqevx 
erh gsqqmxxih tistpi2÷

Hv2 Neqiw Fvykevspew ,pijx- gsrzivwmrk {mxl Rsfip Tvm~i {mrriv Hv2 Fvygi Fiyxpiv0 {lswi hmwgszivmiw wix 
xli jsyrhexmsr jsv e ri{ qihmgexmsr fimrk xiwxih mr e gpmrmgep xvmep0 wtsrwsvih f} Rioxev Xlivetiyxmgw0 xlex 
li szivwiiw ex UT Wsyxl{iwxivr2

Gsyvxiw} sj Hv2 Neqiw Glir0 xli jmkyvi wls{w xli 
exsqmg fpyitvmrx sj WXMRK ,x{s qspigypiw wls{r 
mr kve} erh g}er- fsyrh xs xli wqepp qspigypi 
gsqtsyrh gKEQT ,wls{r mr sverki erh fpyi-2 

Ri|x1Kirivexmsr Mqqyrsxlivet}
Discoveries made by UT Southwestern sci-
entists have led to new treatments in clinical 
trials. 

Immunologist Dr. Bruce Beutler received 
a Nobel Prize for the discovery of TLRs (Toll-
like receptors). Made at UT Southwestern, 
this discovery laid the foundation for the next 
generation of immunotherapies. 

Most therapies enhancing the immune 
system have focused on one arm of the 
immune system, the so-called “adaptive” 
evq2 Xlmw mw Ăxxmrk0 ew xli ehetxmzi evq mw xli 
more sophisticated of the two arms, and is 
able to develop a focused attack.

Ls{iziv0 vigirx Ărhmrkw wykkiwx xlex 

to harness the full potential of the immune 
system, both arms need to be activated 
simultaneously, as normally occurs, for 
instance, during an infection. This requires 
activation of the “innate” arm. While 
less focused, the innate arm deploys a 
rapid-response defense system. By trigger-
mrk mrăeqqexmsr0 mx tvszmhiw er mqtvszih 
foundation for the activation of the adap-
tive arm.   

A major portal of innate immune system 
activation comes via TLRs. Because of this, 
pharmaceutical companies have developed 
drugs that activate TLRs, to be administered 
in conjunction with immunotherapies that 
boost the adaptive arm. One such drug is 

ROXV16:60 {lmgl egxmzexiw XPV ;3<2 Xlmw 
drug is being studied in a clinical trial at 
UT Southwestern. The trial (NCT03435640) 
evaluates NKTR-262 in combination with 
e qshmĂih zivwmsr sj MP16 erh rmzspyqef2 
UT Southwestern is one of 10 sites that are 
testing the TLR-activating drug. 

Molecular biologist Zhijian “James” 
Chen, Ph.D., recipient of the 2019 
Breakthrough Prize in Life Sciences, is 
shedding light on a second pathway 
implicated in the innate immune system 
response. While TLRs largely sense the 
environment outside the cell, Dr. Chen 
discovered a mechanism whereby cells can 
sense if they have been penetrated by an 
infectious organism. Dr. Chen discovered 
a critical sensor of this process, a protein 
called cGAS (cyclic GMP-AMP synthase). 
cGAS recognizes penetration by foreign 
organisms in the form of DNA in the 
cytosol. In human cells, DNA is found only 
within the nucleus and inside mitochondria. 
Outside of these structures, DNA triggers 
the activation of cGAS. Upon activation, 
cGAS sends an alert molecule called 
cGAMP to activate a “manager” of the 
immune response called STING. Much like 
TLR activation, STING activation triggers 
er mrăeqqexsv} viwtsrwi2 Xlyw0 WXMRK 
is an attractive drug target to activate the 
immune system. Dr. Chen has licensed his 
discoveries to a company, Immune Sensor, 
LLC, which is evaluating IMSA101 in a 
phase 1 clinical trial at UT Southwestern 
(NCT04020185).

This research is being further expanded 
on by chemical biologist Chuo Chen, Ph.D., 
who, with funding from the Kidney Cancer 
Program SPORE, is developing drugs that 
activate the innate and adaptive immune 
system simultaneously.

Xli pexi Hv2 Iykiri T2 Jviroip ,pijx-0 er mrxivrexmsrepp} vigskrm~ih gergiv viwievgliv0 gpmrmgmer0 erh ihygexsv0 
tmsriivih YX Wsyxl{iwxivr Qihmgep Girxivùw Liqexspsk} erh Srgspsk} Hmzmwmsr2 Li mw tmgxyvih livi 
gsrjivvmrk {mxl lmw gsppiekyiw Hvw2 Evvmeke0 Wekeps{wo}0 erh Leqqivw2 
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Xviexmrk Gergiv ex xli Hiwxmrexmsr
of the brain. The team carefully strategizes 
to minimize injury to healthy brain tissue, 
using minimally invasive procedures, such 
as laser interstitial thermocoagulation. 

When metastases are multiple, 
neurosurgeons work closely with radi-
ation oncologists such as Dr. Robert 
Timmerman to determine the optimal time 
to perform open surgery or use radiation. 
The team utilizes highly advanced technol-
ogies such as the Gamma Knife® Icon for 
radiation, the only cancer treatment center 
in North Texas to do so.

This cutting-edge care is improving 
survival rates for patients whose kidney 
cancer has spread to the brain.

Recently, investigators reported 
their experience in the treatment of 56 
patients diagnosed with brain metasta-
ses at UTSW early on in the course of 
their cancer (at presentation or during 
xlimv Ăvwx hvyk xviexqirx-2 Xli} jsyrh 
xlex wxivisxegxmg vehmswyvkiv} iʆigxmzip} 
treated the brain metastases with con-
trol rates over 85 percent at two years. 
In some patients, as many as 26 brain 
metastases were radiated in one session. 

Importantly, life expectancy was increased 
from a few months (historically) to over 19 
months in those patients presenting with 
brain metastases. 

As such, UT Southwestern kidney 
cancer experts generally recommend 
aggressive care of patients with brain 
metastases. Results such as these likely 

Fvemr riyvswyvkisr Hv2 Fvygi Qmgoi} ywiw e qmgvswgsti xs mhirxmj} erh viqszi 
gergiv gippw xlex lezi xvezipih xs xli fvemr erh jsvqih qixewxewiw2

Hv2 Epi| Fs{qer0 {ls gsqtpixih lmw jipps{wlmt 
xvemrmrk mr srgspsk} erh omhri} gergiv ex 
YX Wsyxl{iwxivr0 {livi li {ew glmij jipps{0 
{ew e jmvwx eyxlsv mr e vitsvx vizmi{mrk ls{ xli 
Omhri} Gergiv Tvskveq geviw jsv texmirxw {mxl 
brain qixewxewiw2 

Adept UT Southwestern teams navigate 
intricate procedures. 

Treatment of kidney cancer in the brain, 
bones, or lungs requires special exper-
tise. At Simmons Comprehensive Cancer 
Center, an array of skilled physicians 
works closely with patients to ensure opti-
mal patient care and outcomes.

While metastases to the brain have 
traditionally been regarded as infre-
quent (generally seen as occurring in 
about 10 percent of cancer cases), 
UT Southwestern investigators have 
found that 20 to 30 percent of patients will 
develop brain metastases over the course 
of their disease. 

Drs. Bruce Mickey and Toral Patel are 
part of a team of neurosurgeons who 
treat more patients with brain tumors than 
any other institution in North Texas. The 
surgical team regularly employs comput-
er-assisted neuronavigation and advanced 
approaches, such as awake craniotomy 
with brain mapping to identify and protect 
critical language, visual, and motor regions 

Hv2 Vsfivx Xmqqivqer ,vmklx-0 e tmsriiv sj wxivisxegxmg vehmexmsr0 {mxl Vehmexmsr 
Srgspsk} Hitevxqirx Glemv Hv2 Leo Gls}2 

LS[ GER VEHMSVIWMWXERGI FI GSRUYIVIHC
With support from the Kidney Cancer 
Program and SPORE, scientist 
Benjamin Chen, Ph.D., is studying 
why some renal tumors are resis-
tant to radiation. Dr. Chen’s lab has 
leveraged the tumorgraft platform 
,wii teki :;- to study how human 
kidney cancer responds to radiation. 

Using this platform, his lab is able 
xs izepyexi ls{ hmʆivirx omhri} 
tumors respond to doses of radiation 
comparable to those administered 
to patients using SBRT. Through the 
mhirxmĂgexmsr sj wirwmxmzmx} erh viwmw-
tance markers, Dr. Chen hopes to 
better tailor radiation to tumors.

Xyqsvw jvsq texmirxw kvs{mrk mr qsywi 
omhri}w0 wygl ew xli sri sr xli pijx ,wii 
rsvqep omhri} sr xli vmklx-0 evi ywih f} 
xli Glir pef xs wxyh} vehmexmsr viwtsrwi2

UT Southwestern’s Radiation Oncology 
Program is a world leader in the use of 
SBRT for kidney cancer. The Kidney 
Cancer Program has pioneered the use 
of SBRT for tumor thrombi as well as for 
oligoprogression. Beyond conventional 
uses for bone and brain metastasis, 
SBRT is being deployed for: 
₲	 Small renal masses: tumors that 

measure about 1.5 inches or less 
(NCT02141919) (see page 30)

₲	 Tumor thrombi: tumor extensions in 
the vena cava ,RGX468;797:- ,wii 
page 32) 

₲	 Oligometastasis: tumors that have spread 
to one or a few sites, but not widely 
,RGX46=9:;=<- ,wii teki 78- 

₲	 Oligoprogression: metastatic cancers that 
are mostly stable but progressing at one 
or a few sites ,RGX47:=:6;;- ,wii teki 
51)

₲	 Metastatic cancer in combination with 
immunotherapies to prime the immune 
system for an attack ,RGX474:95;=- ,wii 
teki 8;-   

No other program around the world has 
such a developed repertoire of clinical trials 

of SBRT for kidney cancer. 
The UT Southwestern team recently 

published its experience with avant-garde 
stereotactic radiation for kidney cancer – 
xli pevkiwx mr xli {svph2 Xlmw mrzspzih 5;9 
metastases beyond conventional brain 
metastases. Analyses as far as two years 
syx jsyrh xlex vehmexmsr iʆigxmzip} wxsttih 
the growth of the metastases. (Straka 
et al., J Clin Oncol, 2013; Hannan et al., 
Cancer Biol Ther, 2015; Wang et al., Int J 
Radiat Oncol Biol Phys, 645;; Zhang et al., 
Int J Radiat Oncol Biol Phys, 2019; Freifeld 
et al., Kidney Cancer, 2019)  

E Kpsfep Piehiv mr Wxivisxegxmg Vehmsxlivet}
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contribute to the improved survival rates 
of stage 4 kidney cancer patients at the 
Kidney Cancer Program, which are triple 
the national benchmarks (see page 10). 
(Bowman et al., Clin Genitourin Cancer, 
2019; Wardak et al., Clin Genitourin Cancer, 
2019) 

[lir Fsriw Evi xli Hiwxmrexmsr
Renal cancer commonly spreads to 
bone. Approximately a third of patients 
will develop bone metastases. When this 
happens, the cancer can destroy the 
bone, leading to pain and sometimes 
spontaneous fractures. Early detection 
is imperative. 

The protocol, dubbed DETECT 
(dual-echo T2-weighted acquisition for 
enhanced conspicuity of tumors), was 
tested on a handful of kidney cancer 
texmirxw2 HIXIGX mhirxmĂih 74 tivgirx 
more bone metastases, all missed using 
conventional techniques. Using this 
protocol, bone metastases could be 
detected earlier, reducing risk of bone 
fractures and other complications. With 
SPORE funding, a larger clinical trial is 
ongoing. (Wang et al., Magn Reson Med, 
2018)  

Gleppirki> [l} Hsiw  
Omhri} Gergiv Xvezip xs FsriC 
Molecular biologist Yihong Wan, Ph.D., 
studies the interplay between cancer 
and the microenvironment. With funds 
from the Kidney Cancer SPORE, she 
evaluates why some kidney cancers 
travel to bone. Her team has developed 
new approaches to study how kidney 
cancer cells relate to cells in the bone. 
These approaches allow her to study the 
interplay in both the laboratory and in live 
animals. The Wan team has also devel-
oped nanoparticles – tiny particles that 
can travel through the blood – to deliver 
a form of gene therapy (a microRNA-34a 
mimic) to sites of bone metastases. I|tivx wtmri wyvkisr Hv2 Gevpsw Fekpi} tivjsvqmrk 

e gsqtpi| tvsgihyvi2

ultrasound and electromagnetic nav-
igational bronchoscopy, physicians 
in the Interventional Pulmonology 
Service, including Dr. Hsienchang 
Thomas Chiu and Dr. Muhanned Abu-
Hijleh, perform advanced procedures 
to remove metastases that block 
airway passages. This is to stop bleed-
ing (a life-threatening complication) 
and open the airways, thereby avoid-
ing pneumonia. 

The interventional group works 
closely with UT Southwestern’s 
thoracic surgeons. The team, which 
includes Drs. Alberto de Hoyos, Kemp 
Kernstine, and Scott Reznik, can 
remove isolated metastases to the 
lungs. In 85 percent of cases, metas-
tases can be removed using minimally 
mrzewmzi ettvsegliw erh wmqtpmĂih 
surgeries with rapid recovery times. 
The team performs more than 1,000 
thoracoscopic or minimally invasive 
procedures in and around the lungs 
each year.  “When metastases are advanced 

and threaten the integrity of the bone, 
stabilization may be required,” says 
Dr. Alexandra Callan, an oncology orthope-
dic surgeon who trained at MD Anderson 
Cancer Center. 

Metastases are particularly problem-
atic when they occur in the spine, where 
bone collapse may cause paralysis. At 
UT Southwestern, Drs. Carlos Bagley and 
Kevin Morrill and their colleagues in both 
neurosurgery and orthopedics regularly 
treat complex spinal column metastases. 
These surgeries require careful planning 
and often materials to reconstruct the 
spinal column.

During these procedures, neurosur-
geons and orthopedic surgeons work 
closely with radiation oncologists.

WFVX0 e Ăiph mr {lmgl UT Southwestern 
is an international leader (see page 52), can 
epws sʆiv er alternative. 

Mrrszexmzi QVM Jmrhw  
Lmhhir Fsri Qixewxewiw
A new MRI (magnetic resonance imaging) 
protocol developed by UT Southwestern’s 
Dr. Ananth Madhuranthakam promises to 
improve the detection of bone metastases 
anywhere in the body. It takes just seven 
minutes, less time than traditional MRI. 

HMWGSZIVMRK ERSXLIV 
HIEHP] QEPMKRERG]

Cancer in the lungs of kidney cancer 
patients most often represents kid-
ney cancer that has traveled there. 
According to a recent report by 
Drs. Bowman and Brugarolas, this is not 
always the case. 

The distinction is crucial. Kidney can-
cer spreads mainly to the lungs. But it 
tends to be less aggressive than primary 
lung cancer, which, if found, should be 
quickly addressed. Further, failing to 
establish this distinction can lead to pre-
qexyvip} wxsttmrk iʆigxmzi xviexqirxw 
for kidney cancer. Unknowingly, the 
growth of a tumor in the lung (while other 
sites may be responding) could be taken 
to indicate that kidney cancer is resistant 
to therapy, while in reality it may indicate 
that the tumor is lung cancer. 

Dr. Bowman reviewed 151 cases of 
metastatic kidney cancer treated with 
targeted drugs at Simmons Cancer 
Center from 2006–2013. More than half 
the patients had lung metastases, and 
3.5 percent were later found to also have 
an independent lung cancer. Only four 
other reported cases were found in a 
review of the literature, which suggests 
that this is a problem often overlooked.  

Mqekmrk Ărhmrkw ô wygl ew xli 

tviwirgi sj mvvikypev0 tssvp} hiĂrih 
edges in the tumor – can help dis-
tinguish primary lung cancer from 
renal cell carcinoma metastases, says 
Dr. Pedrosa, radiology Co-Leader of 
the Kidney Cancer Program. The team 
estimates that as many as 6 percent 
of all kidney cancer patients with lung 
involvement may have a primary lung 
cancer. (Bowman et al., Clin Genitourin 
Cancer, 645;-  

JMVWX XS HIZIPST  
XSSPW JSV  
OMHRI] GERGIV 

Dr. Ananth Madhuranthakam and 
his team, including 
Drs. Joseph Maldjian and Ivan 
Pedrosa, were awarded $3.1 
million from the National Cancer 
Mrwxmxyxi mr 645; xs figsqi sri sj 
5< mrwxmxyxmsrw mr xli Uyerxmxexmzi 
Imaging Network. This Network 
develops tools to measure 
response to cancer therapy. The 
UT Southwestern team is the only 
team in the Network focusing on 
kidney cancer.
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Omhri} Gergiv mr xli Pyrkw 
Lung is the most common site of metas-
tases of kidney cancer, though less 
problematic than spread to the brain 
or bone. With state-of-the-art training 
and equipment, such as endobronchial 

Mrrszexmzi QVM jmrhw lmhhir fsri qixewxewiw mrzmwmfpi sr 
gsrzirxmsrep wgerw ew wls{r jsv xli pijx pik jiqyv fsri2 

Hv2 Oiqt Oivrwxmri ywiw qmrmqepp} mrzewmzi 
ettvsegliw xs viqszi mwspexih omhri} gergiv 
qixewxewiw jvsq xli pyrkw2
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tumors may include paragangliomas 
and pheochromocytomas (adre-
nal gland).

₲	 Tuberous sclerosis complex (genes: 
TSC1, TSC2) presents an increased 
risk for RCC. Other tumors include 
angiomyolipomas (kidney) and benign 
brain tumors (subependymal giant cell 
astrocytomas). Additional features 
include skin and nail lesions, kidney 
cysts, and lung abnormalities.

Lspmwxmg Gevi
Designated by the VHL Alliance as a 
Clinical Care Center, UT Southwestern 
provides holistic care to patients with 
familial kidney cancer syndromes such 
as VHL, HPRCC, BHD, and HLRCC. 

WSQI GSYRXVMIW VITVIWIRXIH MR XLI MQHG

TSPERH WTEMR

GEREHE

FIPKMYQ

TSPERH

WSYXL OSVIE

HIRQEVO

YRMXIH WXEXIW

KVIIGI

NETER

FIPKMYQEYWXVEPME MXEP]

The Kidney Cancer Program collaborates 
with scientists worldwide. 

Teaming with dozens of institutions with 
robust kidney cancer programs around 
the world, the Kidney Cancer Program is 
helping reshape medicine’s understand-
ing of the disease. The partnership is 
called the International Metastatic Renal 
Cell Carcinoma Database Consortium 
(IMDC) and is led by Dr. Daniel Heng 
(University of Calgary) and Dr. Toni Choueiri 

(Dana-Farber Cancer Institute).
The consortium’s database houses 

demographic, pathologic, laboratory, and 
treatment information on more than 6,000 
patients. UT Southwestern has contributed 
data on more than 350 patients with meta-
static RCC.

Collectively, the information has resulted 
mr qsvi xler 94 wgmirxmĂg tyfpmgexmsrw2 
Researchers have pinpointed factors 
associated with prognosis, evaluated how 
hmʆivirx wiuyirgiw sj xviexqirxw eʆigx 
outcomes, and provided information about 

Tevxrivw mr  
Mrxivrexmsrep Gsppefsvexmsr

how treatments developed for ccRCC 
impact less frequent tumor types (such 
as nccRCC). 

UT Southwestern scientists have co- 
authored several publications under the 
consortium umbrella, including papers 
characterizing metastatic papillary RCC, 
and honing prognostic accuracy and drug 
selection for patients beginning second-line 
therapy. (Wells et al., Cancer Med, 645;? De 
Velasco et al., Clin Genitourin Cancer, 645;? 
Davis et al., Eur Urol, 645;? Wells et al., Eur 
Urol, 645;-

I:1 I:2

II:1

Mutation Positive
BAP1

RCC

II:2

III:1 III:2 III:3 III:4 III:5

IV:6IV:1 IV:4

III:6

II:3 II:4 II:5 II:6 II:7 II:8

Xvii sj e jeqmp} {mxl FET5 
qyxexmsr2 Tistpi {ls hizipstih 
omhri} gergiv ettiev mr tmro2

While many familial kidney cancers are 
accounted for by the genes aforemen-
tioned, the gene remains unknown 
in some families. Dr. Brugarolas and 
colleagues, after discovering that the 
BAP1 gene is mutated in sporadic 
(non-hereditary) clear cell RCC (see 
page 40), asked whether BAP1 muta-
tions could also account for cases of 
familial kidney cancer.

Previously, BAP1 mutations had 
been discovered in the germline and 
found to be associated with skin and 
eye cancer (melanoma), cancer of the 
lung outer lining (mesothelioma), and 
other cancers including kidney cancer. 
Whether they could account for cases 
of familial kidney cancer where there 
were no other features was unknown.

In a collaboration including the 
National Cancer Institute, Cleveland 
Clinic, and UT Health Science Center 
San Antonio, UT Southwestern investi-
gators sequenced BAP1 in individuals 
from 83 families in a study partly 
funded by CPRIT (Cancer Prevention 
and Research Institute of Texas). 

These individuals had a predisposition 
to kidney cancer that could not be 
explained by well-established genes. 
Mrziwxmkexsvw mhirxmĂih sri jeqmp} 
whose members with kidney cancer 

had defective BAP1. Today, testing 
for the gene is performed routinely in 
families with a hereditary risk of kid-
ney cancer. (Farley et al., Mol Cancer 
Res, 2013)
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Patients play a vital role in driving kidney 
cancer research forward. 

analyses and an avatar program. 
UT Southwestern has pioneered the 

largest program for the preservation of 
live tumor samples. Tumor samples are 
frozen in a way that maintains live cells. 
With more than 1,500 kidney cancers 
preserved live, the collection may be the largest in the world. Preserving cancer 

cells live allows scientists to examine 
questions that would otherwise not be 
possible; for example, how cells of the 
immune system interact with tumor cells.

Xli Pevkiwx øEzexevù  
Tvskveq [svph{mhiC
Tumors from patients are transplanted into 
the kidney of immunocompromised mice. 
Under the microscope, these tumorgrafts 
maintain the mutations, gene activation 

Texmirx xyqsvw evi xverwtperxih mrxs qmgi xs 
kirivexi ezexevw2

pattern, and appearance of the parent 
tumor. In most cases, tumors in the mice 
are more similar to the patient tumor they 
came from than any two tumors from two 
hmʆivirx texmirxw2 Ew wygl0 xyqsvkvejxw 
can also provide personalized models of 
kidney cancer (avatars). More than 1,400 
patient tumors have been transplanted into 
mice. This resource is likely the largest in 
the world. 

Importantly, these tumorgrafts also 
preserve kidney cancer’s drug respon-
siveness. To evaluate this, scientists 
treated mice bearing tumors with drugs 
such as sunitinib. With help from the 
Pharmacokinetic Core Facility, dosing was 
adjusted to match blood levels in patients. 
Kidney cancer tumorgrafts responded to 
sunitinib and other drugs active against 
kidney cancer, but not against drugs 
previously shown to be inactive in patients 
with kidney cancer. These studies estab-
lished a proof-of-principle for the use of 
tumorgrafts in programs to evaluate new 
drugs against kidney cancer in patients, 
such as PT2399 ,wii teki 7;-. In addition, 
they have been used to test candidate 
drugs emerging from chemical screens; 

ö�Rimxliv xli kirsqmgw rsv xli fmsfero sv xli ezexev tvskveq {syph lezi fiir 
tswwmfpi {mxlsyx xli wxvsrk wyttsvx jvsq syv texmirxw erh xli kmjx sj xlimv xyqsv 
weqtpiw jsv viwievgl2÷ 
Nmq Fvykevspew0 Q2H20 Tl2H20
Hmvigxsv0 Omhri} Gergiv Tvskveq

Patients at UT Southwestern have sup-
ported seminal discoveries by donating 
tumor samples collected during surgery. 
For example, discoveries related to genes 
implicated in kidney cancer have set the 
jsyrhexmsr sj e qshivr gergiv gpewwmĂge-
tion (see page 40). These were all based 

on studies of cancer samples donated 
by patients. 

The biobank is part of the Biospecimen 
and Pathology Core, a crucial component 
of the SPORE (see page 13). The biobank 
collects samples donated by patients 
undergoing surgery to support genomic 

Pmzi fmsfero weqtpiw 
evi tviwivzih mr pmuymh 
rmxvskir xerow ex 
1764 hikviiw J ,15=9 
hikviiw G-2

Xes [erk0 Tl2H20 iqtps}w wxexi1sj1xli1
evx uyerxmxexmzi ettvsegliw ô mrgpyhmrk 
fmsmrjsvqexmgw erh fmswxexmwxmgw ô xs wxyh} 
omhri} gergiv lixivskirimx}0 qixewxewmw0 
tvskrswmw0 erh xviexqirx viwtsrwi2

KVEHMRK W]WXIQ
Xyqsvw evi gpewwmĂih f} kvehi 
into more or less aggressive. 
Higher grades correspond to 
more aggressive tumors. The 
International Society of Urological 
Pathology grades ccRCC from 
1 to 4. Grading is based on the 
appearance of the cell, and, in 
particular, of a component of the 
nucleus called the nucleolus. The 
nucleus is where the DNA and 
genetic infrastructure are stored. It 
is typically in the center of the cell. 
The nucleolus is a “spot” within 
the nucleus. The more prominent 
the nucleolus, the higher the 
grade. The nucleolus is necessary 
for protein manufacturing in cells. 
Tumors with sarcomatoid features 
are considered grade 4.

With support of the SPORE, 
Maralice Conacci-Sorrell, Ph.D., a 
cell biologist, is investigating the 
underpinnings of nuclear grade.
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