i E A AE Y 2424 9] Chinese Journal of Cell Biology 2022, 44(5): 848-855 DOI: 10.11844/cjcb.2022.05.0008

BARERZE

BRI ARIBE TERCEE ) A Calu3 S AR R B0 1052
RINRERIE
KM bR BA fRLE KT Hi”

(CEEHYE R A Rl 2B, AE R 100048; 265 FE 4B 55 =75 — B PAEBA, PH5# 859600
ST I A P I AT B AR ) T RERT AR, LT 100089; 422 PRIITE K2 4R iRl 24 B, 22 246133)

WE  ZIA T AT F4DD-Cas9 & St E 3k 34 4288 TERCH ) 49 ACalu3 4 JOAER!
FaT G B ATIRIE, 4 ¥e®) TERCAH 7 #sgRNA % 14 £ #/KpLenti-DD-Cas9-Flag b, 1% 5% & €L
J& B e Calu3 4m i, 3T I 26 K AF 04 3 5,14 40 I e o) o F A0 A4 F 855 22 (trimethoprim, TMP)25 4%
FFCas9% & £k, FIHALBERNALL A 693k FR . Ak mitds e S 2 Lsn il . suks
KEWN T, FHIT@MB R L L ENZE. £ RETRIMET pLenti-DD-Cas9-Flag-sgTERCE 41
Ji#s, 34| FIDD-Cas9 & 20 1246945 5 TR T M TERCA B 69T % -F %4, NFEREN, £
Tl m R TERC 7 3R 53R, TRAP S B 2 7 5 4 B 7 M 34 8 T i, #2340 L 2 IR 28l QPCR %Y
FIERATIHAE R AN, SREF LG RENLEL,; R, 554 A metatki, TERCHK 38k
Ry mie i I R X%, ¥, TERCAR 94k F R mie It bl dTE, stk E%HEA
FEGNL, TiHFHREFBTERCE A t9 ACaludmeiz R A G Gxttmfo R LA (AR EZT
HAk,

4217 CRISPR/Cas9 2 4%; it RiBERNA; H2 K ril ;21 35 2%

Construction and Functional Verification of human Calu3 Cell Model with
Telomerase TERC Gene knockout

ZHANG Xiaona', GUO Hongbin?, CHENG Long®, XU Shanrong®, JIN Rui**, TIAN Shen'*

('College of Life Sciences, Capital Normal University, Beijing 100048, China; *The 361th Regiment Health Team of the Army Frontier
Defense, Tibet 859600, China; *Department of Medical Molecular Biology, Institute of Biotechnology,
Academy of Military Medical Sciences, Academy of Military Sciences, Beijing 100089, China;
School of Life Sciences, Anqing Normal University, Anqing 246133, China)

Abstract This study aimed to construct a human Calu3 cell model with telomerase TERC gene knockout
based on an inducible DD-Cas9 system, and its function was verified. The sgRNA targeting TERC sequence was
cloned into the vector pLenti-DD-Cas9-Flag, and the lentivirus was packaged and infected with Calu3 cells. The

monoclonal cells obtained by screening were added with the small molecule compound TMP (trimethoprim) to
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induce the expression of Cas9 protein to achieve the knockout of telomerase RNA components. The telomerase
activity, changes in telomere length and experiments for cell senescence staining were identified after culture. The
results showed that the pLenti-DD-Cas9-Flag-sgTERC recombinant plasmid was successfully constructed, and the
inducible editing of the TERC gene was completed by utilizing the high efficiency and convenience of DD-Cas9.
Sequencing results showed that the TERC sequence in the monoclonal cells was partially knocked out; TRAP ex-
periment showed that the telomerase activity was down-regulated; the cell genome was extracted and the telomere
length was detected by qPCR, and the results showed that the telomere length was shortened significantly. Com-
pared with wild-type cells, TERC knockout cells showed obvious senescence. In conclusion, deletion of TERC gene
leads to the phenomenon of decreased telomerase activity, shortened telomere length and senescence in cells. Hu-

man Calu3 cell model with deletion of TERC gene can be induced, which lays a foundation for subsequent studies

on cell senescence.
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B-actin(40008) 1 /&I H proteintech /A 7] ; B-f-FL¥E £
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T A R A R R R A F AT S A% T R B
AR, IR TR, HHK Haw 48 sgTERC-NARF
sgTERCp-2.

122 #H4A&ME  HBsmbl IR FI 2R AL 5k
pLenti-DD-Cas9-Flag(1~2 pg), $% i [ 71 & i
B AT IR AU . sgTERCp-25 sgTERC-NAR P
S TEAK T R B 43 )R O BOBUEE : USSR 1Y) i
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oR-Actin#i{&(1:4 000) 2 h, TBST¥EE(5 min, = IX)
JE I AR ASGHEAT B8, 0 45 SRR A K Image
Lab® {437

124 $FMmptRAGER FHREHEE
PCRAA T &6} i 2 35 £ (1) Calu3/DD-Cas9-sg TERC H.
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Table 1 Synthetic oligonucleotide sequence

ElEVER FE5(5'—3")

Primer name Sequence (5'—3")

sgTERC-NAR Forward: 5'-cac cga gcg aga aaa aca geg cge g-3'
sgTERC-NAR Reverse: 5'-aaa ccg cge get gtt ttt cte get c-3”
sgTERCp-2 Forward: 5'-cac cga cta cag cag aat ctt gtc t-3'

sgTERCp-2

Reverse: 5'-aaa cag aca aga ttc tgc tgt agt c-3'
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481410 min, 95 °CZEMELS5 s, 60 °CiE K /FEMH 1 min,
3OMIEFR, 4 °CLRAT- o BEANFEAIN & W X, F 45 4H Tel
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A: Western blothi il TMPi7% T AL B 5 DD-Cas9-Flag & i& | 1; B: FlaghH X} 21k 7K-T 1 @ & /0 Hr. ***P<0.001.
A: Western blot detected the up-regulation of DD-Cas9-Flag after TMP induction; B: quantitative analysis of the relative expression level of Flag.
***P<0.001.
El1 DD-Cas9-Flag RS AIiESRIA
Fig.1 Inducible expression of the DD-Cas9-Flag system
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Fig.2 Targeted knockout of TERC gene sequences
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A: TRAP assay to detect telomerase activity in monoclonal cells before and after TMP induction; B: quantitative analysis of telomerase activity before
and after TMP induction. ****P<0.000 1.

El3 TERCEERIERKSHEIRREEH TR

Fig.3 Deletion of TERC results in decreased telomerase activity
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Cell telomere length was measured by qPCR. ns: not statistically significant, ***P<0.001.
[El4 TERCERERIERK FEIRAAKE KA
Fig.4 Deletion of the TERC gene results in shortened telomere length
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A: SA-B-Gal] Calu3-DD-cas9-sg TER CZH i % 416 A A 208 2 175 0L, B B-~F- LA T G % 2 BH PR 4 L P 58 B2 70 B o *++%P<0.000 1.
A: SA-B-Gal staining of Calu3-DD-cas9-sgTERC monoclonal cells to detect cell senescence; B: quantitative analysis of B-galactosidase positive cells.

*xxxP<0.000 1.

El5 TERCERMRASBERIZMBELERE

Fig.5 Deletion of the TERC gene causes senescence in monoclonal cells
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