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Fig 2. HIPK2 Phosphorylates and Stabilizes Slug.
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STUDY DESIGN

Wang, S-P.,., Yang, P-C. (2009) p53 controls cancer cell invasion by inducing the MDM2-
mediated degradation of Slug. Nature Cell Biology 11: 694-704.
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Fig 3. HIPK2 Kinase Activity Suppresses Lung Tumor Growth and Prolongs 

Survival In Vivo.
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Fig 4. CRISPR Screening Reveals TRIM as a Regulator of HIPK2 Stability and 

Lung Tumor Growth.
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• HIPK2 phosphorylates Slug at Ser104, triggering ubiquitin–

proteasome–mediated degradation.

• Evidence supports a TRIM-mediated regulatory mechanism 

controlling HIPK2 stability.

• TRIM is a potential therapeutic target to suppress Slug 

driven lung cancer metastasis.• Define the molecular mechanisms linking HIPK2 loss to 

stress-induced mitochondrial hypercondensation (SIMH)

and mitochondrial structural condensation.

• Investigate whether mitochondrial stress, ETC dysfunction, 

and mtROS bursts contribute to Slug-dependent tumor 

phenotypes.

• Elucidate the HIPK2–mitochondrial stress–Slug axis in 

tumor metastasis and identify potential therapeutic targets.

Lung cancer remains the leading cause of cancer-related 

death worldwide, and metastasis is a major driver of poor 

prognosis. EMT is a key process in metastatic progression, 

in which Slug (SNAI2) acts as a master regulator promoting 

migration and invasion. Previously, we established that Slug 

abundance is controlled by ubiquitin-proteasome pathways, 

yet the upstream mechanisms that govern Slug degradation 

in physiological and pathological contexts remain 

incompletely understood. 

CONCLUSION

RESULTS

FUTURE DIRECTIONS

Fig 1. HIPK2 and Slug Expression Are Associated with LUAD Prognosis.

In this study, we identify HIPK2 as a regulator of Slug 

stability and explore how HIPK2-dependent signaling 

intersects with mitochondrial stress programs that may 

influence Slug-driven metastatic phenotypes.
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Preliminary data

Overall Survival in LUAD Patients

High

Low

Luminescence

Radiance
(p/sec/cm2/Sc)

HIPK2-WT 

CTRL

HIPK2 K221A

Day 7 Day 21

H
IP

K
2

Normal 

(n=18)
LUAD 

(n=67)

HIPK2-high HIPK2-low

NAT 

(n=13)

HIPK2-high

LUSC 

(n=68)

HIPK2-low

1
0

x
S

lu
g

1
0

x

Slug-low Slug-highSlug-low Slug-high

Normal 

(n=18)

LUAD 

(n=72)
NAT 

(n=14)

LUSC 

(n=73)

NSCLC Tissue Microarray 

A B

A

B

C
D

A

B

C

Ubiquitin ligases CRISPR-KO Screening

Left lung Right lung

21 days after orthotopic injection

TRIM

CTRL

sgTRIM-1

sgTRIM-2

sgTRIM-3

A

B

C

D

Measurement of body weight and IVIS

(every week)

Sacrifice

7 d 14 d 21 d 28 d
35 d

Left lungRight lung
Cycloheximide chase assay (CHX)

CTRL HIPK2-WT HIPK2-K221A

L

R

L

R

L

R

R

L

R

L

R

L

L

R

L
R

L

R

Left (L) and Right (R) of Lung

Case 1

Case 2

Case 3

Radiance
(p/sec/cm2/Sc)

Luminescence

Lung orthotopic injection model

Lung orthotopic injection model

Left (L) and Right (R) of Lung

mailto:pcyang@ntu.edu.tw
mailto:spwang@ibms.sinica.edu.tw

	Slide 1

